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© Ethoxylated amine polymers having clay soil removal/anti-redeposftion properties useful in detergent compositions. 

© Water-solubie ethoxylated amine polymers having day 

soil removat/anti-redeposition properties, which comprise a 

polymer backbone other than a poiyalkyleneamine back- 
bone, and at least 2 M groups and at least one L-X group, 

wherein M is a tertiary amine group attached to or integral 

with the backbone; X is a nonionic group, an anionic group 

or mixture thereof; and L is a hydro philic chain connecting 

groups M and X or connecting X to the polymer backbone. L 

also contains the polyoxyalkylene moiety — [(R'O)m 

-{CH a CH 2 0)„]-, wherein R' is C3-C4 aikylene or hydroxyaf- 

kylene, m and n are numbers such that the moiety 

-(CH 2 CH 3 0) n - comprises at least about 50% by weight of 

said polyoxyalkylene moiety, and n is at least about 3 except 
JjJ when the polymer backbone is a polyalkyleneimine back- 
^ bone, and h is at least about 12 when the polymer backbone 

is a polyalkyleneimine backbone. These ethoxylated amine 
S polymers are useful in detergent compositions. 
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EU30XXIAHED AMINE P0L2MERS HAVING CLAY SOIL KEMCK/wyANTI- 
KEDEPOSITICN PROPERTIES USEFUL IN DETERGENT COMPOSITIONS 
Eugene Paxil Gossellnk 
James Michael Vander Meer 
5 TECHNICAL FIELD 

The present application relates to ethoxylated amine polymers 
having clay-soil removal/anti-redeposition properties when used in 
detergent compositions. 

A particularly important property of a detergent composition 
10 is its ability to remove particulate type -soils from a variety of 
fabrics during laundering. Perhaps the most important particulate 
soils are the clay-type soils. Clay soil particles generally 
comprise negatively charged layers of aluminosilicates and posi- 
tively charged cations (e.g. calciunf} which are positioned between 
15 and hold together the negatively charged layers. • 

A variety of models can be proposed for compounds which would 
have clay soil removal properties. One model requires that the 
compound have two distinct characteristics. The first is the 
ability of the compound to adsorb onto the negatively charged 
20 layers of the clay particle. The second is the ability of the 
compound, once adsorbed, to push apart (swell) the negatively 
charged layers so that the clay particle loses its cohesive force 
and can be removed in the wash water. 

One class of clay-soil removal compounds which appears to 
25 work according to this model are the polyethoxy zwitterionic 
surfactants disclosed in U.S. Patent 4,301,044 to Wentler et al., 
issued November 17, 1981. Representative of such compounds are 
those having the formula: 

f H 3 9 

30 R 1 - N + -(CH 2 ) x C-0-(CH 2 CH 2 0) S0 3 " 

CH- 

1 . 

wherein R is a C 14 -C 20 alky! group, x is 1 or an integer of from 
3 to 5, and y is from 6 to 12. See also U.S. Patent 3,929,678 to 
Laugh! in et aK, issued December 30, 1975 (detergent composition 
35 containing polyethoxy zwitterionic surfactant plus other detergent 
surfactants).; U.S. Patent 3,925,262 to Laugh! in et a!., issued 
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December 9, 1975 (detergent composition containing polyethoxy 
zwitterionic surfactants with detergent builders); U.S. Patent 
4,157,277 to Gosselink et al., issued June 26, 1979 (C 4 polyoxy- 
alkylene zwitterionic surfactants useful in detergent composi- 
tions); U.S. Patent 4,165,334 to Gosselink et al., issued August 
21,- 1979 (sulfonium-type polyethoxy zwitterionic surfactants). 

These polyethoxy zwitterionic surfactants are generally 
compatible with other detergent surfactants such as the nonionic, 
zwitterionic and ampholytic types. However, as suggested in the 
Wentler et al. patent, most anionic surfactants interfere with the 
particulate soil removal performance of these compounds; anionic 
soils such as fatty acids likewise interfere. Because anionic 
detergent surfactants form the most important class of such 
materials for use in detergent -compositions, the lack of compati- 
bility between these polyethoxy zwitterionic surfactants and 
anionic surfactants poses a significant handicap where particulate 
(clay) soil removal is desired. 

In addition to clay. soil removal, one of the other properties 
mentioned in the Laugh! in et al . patents with regard to these 
polyethoxy zwitterionic surfactants is the ability to keep the 
removed soil in suspension during the laundering cycle. Soil 
which is removed from the fabric and suspended in the wash water 
can redeposit onto the surface of the fabric. This redeposited 
soil causes a dulling or "graying" effect which is especially 
noticeable on white fabrics. Because soil is normally hydro- 
phobic, this graying effect is a particularly important problem 
for those fabrics made in total or in part from hydrophobic fi- 
bers, e.g. polyester. 

To minimize this problem, anti-redeposition or whiteness 
maintenance agents can be included in the detergent composition. 
Besides the previously mentioned polyethoxy zwitterionic surfac- 
tants, there are a variety of other compounds which can be used as 
anti-redeposition agents. One class", of agents are the 
water-soluble copolymers of acrylic or methacrylic acid with 
acrylic or methacrylic acid-ethyl ene oxfde condensates disclosed 
in U.S. Patent 3,719,647 .to Hardy et al . , issued March 6, 1973. 
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Another class of anti-redeposition agents are the cellulose and 
carboxymethyl cellulose derivatives disclosed in U.S. Patent 
3,597,416 to Diehl, Issued August 3, 1971 (ionic combination of 
dodecyltrimethyl phosphonium chloride and sodium carboxymethyl - 
5 cellulose), and U.S. Patent 3,523,088 to Dean et al., issued 
August 4, 1970 (combination of alkali metal carboxymethyl cellulose 
and hydroxypropyl cellulose). A mixture of compounds has also been 
used to provide not only anti-redepositfon, but also clay soil 
removal properties. See U.S. Patent 4,228,044 to Cambre, issued 
10 October 14, 1980, which discloses detergent compositions having 
anti-redeposition and clay soil removal properties which can 
comprise a nonionic alkyl polyethoxy surfactant, a polyethoxy 
alky! quaternary cationic surfactant and a fatty amide surfactant. 
These anti-redeposition agents do have a number of signifi- 
15 cant handicaps. While effective *to keep soil suspended, these 
compounds may lack additional clay soil removal properties. 
Moreover, as disclosed in the Diehl and Dean et al. patents, 
mixtures of compounds can be required to achieve the anti-redepo- 
sition benefit. To the extent that there are combined anti-rede- 
20 position/clay soil removal benefits as disclosed in the Cambre 
patent, mixtures of compounds are also required. 

It is therefore an object of the present invention to provide 
compounds useful in detergent compositions which provide particu- 
late soil, especially clay soil, removal benefits. 
25 It is a further object of the present invention to provide 

compounds useful in detergent compositions which provide clay soil 
removal benefits and are anionic detergent surfactant compatible. 

It is yet another object of the present invention to provide 
compounds useful in detergent compositions having anti-redeposi- 
30 tion properties. 

It is yet a further object of the present invention to 
provide compounds useful in detergent compositions which combine 
both clay soil removal and anti-redeposition properties. 

These and further objects of the present invention are 
35 hereinafter disclosed. 
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These and further objects of the present invention are*~ 
hereinafter disclosed. 

BACKGROUND ART * 
LL S. Patent 3»301,783 to Dickson, et al., issued January 31, 

5 1967 , discloses oxyalkylated, acylated, alkylated, carbonylated 
and olefinated derivatives of polyalkyleneimines, in particular 
polyethyleneimines (PEIs). For the oxyalkylated derivatives, the 
alkylene oxide (e.g. ethylene oxide) is reacted with the poly- 
alkyleneimine in a mole ratio of from 1:1 to 1000:1, and prefer- 

10 ably in a ratio of from 1:1 to 200:1. Among the ethoxylated PEIs 
disclosed are Examples l-0 7 and 1-Og formed by condensing 105 and 
200 moles, respectively, of ethylene oxide with a 900 M.W. PEI. 
The degree of ethoxylation calculates out to about 4.5 and about 8 
ethoxy groups per reactive site, respectively. See also Examples 

15 27 -Og and 27-0 g which disclose ethoxylated polypropyleneimihes 
(M.W. 500) which have about 4 and about 8 ethoxy units per reac- 
tive site, respectively. Amongst the numerous disclosed uses of 
these polyalkyleneimine derivatives is a teaching that they are 
useful as detergents, softening agents, and anti-static agents. 

20 Preferred uses disclosed by this patent are as chelating agents, 
lubricating oil additives, emulsifying agents, and cutting oils. 

U.S. Patent 2,792,371 to Dickson, issued Hay 14, 1957 , • 
teaches a process for breaking petroleum emulsions with oxy- 
alkylated tetraethylene pentaamines (TEPA). Ethoxylated .TEPAs . 

25 specifically disclosed include those having about 5 (Example 3aa), 
about 7 (Example 4aa), about 8.5 (Example 5a) and about 15.5 
(Example Be) ethoxy units per reactive site. Similarly, U.S. 
patent 2,792,370 to Dickson issued May 14, 1957, teaches a process- 
for breaking petroleum emulsions with oxyalkylated triethylene 

30 tetramines (TETAs) including those having about 5.5 (Example 3aa), 
about 7.5 (Example 4aa)» about 9 (Example 5a) and about 16.5 
(Example Be) ethoxy units per reactive site. See also U. S. ^ 
patent 2,792,372 to Dickson, issued May 44, 1957, (oxyalkylated - 
higher PEAs used to break petroleum emulsions); U. S. patent 

35 2,792,369 to Dickson, issued May 14, 1957 (oxyalkylated diethylene 
triamines used to break petroleum emulsions). 
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U. S. Patent 4,171,278~to Andree et al., issued October 16, 
1979, discloses cold water detergent compositions containing a 
detergent surfactant (e.g. anionic) and a hydrqxyalkyl amine in a 
weight ratio of 100:1 to 1:1. The amine can have the -formula: 

CH-R, 

0{CH 2 -CH0) m H . * 4 

(CH 2 CH0) n H 

>V>V ^CH 2 ^HO) 0 H 

wherein Rj is C^Cjg alkyl; Rg is H or Cj-Cjg alkyl; Rj + R 2 have 
6-20 carbon atoms; R 4 is H or methyl; m, n, and o, are each 0 to 3 
and A is bridging group such as 



A— N 



CH , 



J y 



(CH 2 CH0) p H 



0 to 
See 



wherein Rg is H or methyl; x is 2 to 6; y is 1 to 3; and p is 
3; the sum of m to p being 1 to 5.5, and preferably 1 to 2. 
also German Patent Document 2,165,900 to Henkel » published July 5, 

1973, which discloses a washing agent for graying prevention 
formed by the reaction product of a PEI with an alkyl glycidyl ether 
and ethylene oxide (2-hydroxy ethyl moiety at each reactive site 
when ethoxylated). 

U. S. Patent 3,838,057 to Barnes et al,, issued September 24, 

1974 , discloses toilet bars containing ethoxylated quaternary 
ammonium compounds, including ethoxylated, quaternized PEIs taught 
to be useful in the detergent, textile, and polymer industries, as 
anti-static and softening agents* These ethoxylated quaternized 
PEIs have the formula: 



(E0) v 



CH„ - CH, 



O n HnX- 
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wherein R^ is a compatible quaternary nitrogen substituent; n is 
at least 2; x is from 3 to 40; and X" is a compatible anion. 
Preferred compounds are those where Rj is a Cg - C 22 alky! group 
or the group: 

5 R 1 COQ( E0) y -CH 2 CH0HCH 2 - 

where R 1 is a Cg - C 22 alkyl group and y is from 3 to 40. See 
also U. S. Patent 4,179,382 to Rudkin et al., issued December 18, 
1979; U. S. Patent 4,152,272 to Young, issued May 1, 1979; and 
European Patent Application 2,085 to Rudkin et al . , published May 

10 30, 1979, which disclose ethoxylated quaternized polyamines having 
C 10 t0 C 24 a ^ k ^ or alken y 1 groups attached to one of the nitrogen 
atoms useful as fabric softeners. 

There are several patents which disclose detergent composi- 
tions, shampoo compositions an<| the like containing slightly 

15 ethoxylated PEIs (ethylene oxide:PEI weight ratio of 4:1 or less) 
to enhance the deposition and retention of particulate substances 
such as antimicrobials. See, for example, U.S. Patent 3,489,686 
to Parran, issued January 13, 1970; U.S* Patent 3,580,853 to 
Parran, issued May 25, 1971; British Patent Specification 

20 1,111,708 to Procter 4 Gamble published May 1, 1968, U.S. Patent 
3,549,546 to Moore, issued December 22, 1970; and U.S. Patent 
3,549,542 to Holderby, issued December 22, 1970. 

DISCLOSURE OF THE INVENTION 
The present invention relates to water-soluble ethoxylated 

25 amine polymers having clay soil removal /anti-redeposition 
properties useful in detergent compositions. These polymers 
comprise a polymer backbone other than a polyalkyleneamine 
backbone, at least 2 M groups and at least one L-X group, wherein 
M is a tertiary amine group attached to or integral with the 

30 backbone; X is a nonionic group, anionic group or mixture thereof; 
and L is a hydrophilic chain connecting groups M and X or 
connecting X to the backbone. L also contains the polyoxyalkylene 
moiety -I(R , 0) nj (CH 2 CH 2 0) n ]-, wherein R 1 is C 3 -C 4 alkylene or 
hydroxyalkylene, m and n are numbers such that the moiety 

35 -(CH 2 CH 2 0) n - comprises at least about 50% by weight of said 
polyoxyalkylene moiety, and n is at least about 3, except when the 
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polymer backbone 1s a palyethyleneimine backbone, and n is at 
least about 12 when the polymer backbone 1s a polyethyleneimine 
backbone. 

The ethoxylated amine polymers of the present invention 

5 provide clay soil removal benefits while being anionic detergent 
surfactant compatible. At most wash pHs, it is believed nitrogen 
atoms of the polymer are protonated to form positively charged 
centers which, together with the remaining polar nitrogen atoms, 
cause adsorption of the polymer onto the negatively charged layers 

10 of the clay particle. It is also believed that the hydrophilic 
ethoxy units attached to the polymer backbone swell the clay 
particle so that it loses its cohesive character and is swept away 
in the wash water. 

The anti-redeposition benefits provided by these ethoxylated 

15 amine polymers are also believed to be due to the positively 
charged centers which, together with the remaining polar nitrogen 
atoms, cause it to be adsorbed onto soil suspended in the wash 
water. As more and more of these polymers adsorb onto the sus- 
pended soil, it becomes encased within a hydrophilic layer pro- 

20 vided by the attached ethoxy units. As such, the hydrophilically 
encased soil is prevented from redepositing on fabrics, in 
particular hydrophobic fabrics such as polyester, during the 
laundering cycle. 

Ethoxylated Amine Polymers 

25 The water-soluble ethoxylated amine polymers of the present 

invention comprise a polymer backbone other than a polyalkylene- 
amine backbone, and at least 2 M groups and at least one .L-X 
group, wherein M is a tertiary amine group attached to or integral 
with the backbone; X is a nonionic group, an anionic group or 

30 mixture thereof; and L is a hydrophilic chain connecting groups M 
and X, or connecting X to the polymer backbone. 

As used herein, the term "polymer backbone" refers to the 
polymeric moiety to which groups M and L-X are attached to "or 
integral with. Included within this term are oligomer backbones 

35 (2 to 4 units), and true polymer backhones (5 or more units). 
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As used Tierein, the term "attached to" means that the group 
is pendent from the polymer backbone, examples of which are 
represented by th e follo wing g eneral stru ctures A and B: 

ST" ~~7f T~ 

{ * 

X 

A B 
As used herein, the term "integral with" means that the group 
forms part of the polymer backbone, examples of which are repre- 
10 sented by the- following general structures C and D: 



20 



M M i 

k \ 
X X 

C D 

15 Any polymer backbone (other than a polyalkyleneamine back- 

bone) can be used as long as the ethoxylated amine polymer formed 
is water-soluble and has clay soil removal/anti-redeposition 
properties- Suitable polymer backbones can be derived from the 
polyurethanes , the polyesters, the polyethers, the polyamides, the 
polyimides and the like, the polyacrylates, the polyacryl amides, 
the polyvinyl ethers, the polyethyl enes, the polypropylenes and 
like polyalkylenes, the polystyrenes and like polyalkarylenes, the 
polyalkyleneimines, the polyvinyl amines, the polyallyl amines, the 
polydi ally! amines, the polyvinyl pyridines, the polyaminotriazoles, 
25 polyvinyl alcohol, the ami nopolyureyl enes and mixtures thereof. 

As used herein, the term "polyalkyleneamine backbone" refers 
to polymer backbones having the following general formula: 

CH 2 N-] W -l-R^N-]^ -[-R 1 -^ -C-R 1 -NH 2 ] z 

H 

30 wherein R 1 is . C 2 -C 12 alkylene, hydroxyalkylene, alkenylene, 
arylene or alkarylene, or a Cg-Cg oxyalkylene moiety having from 2 
- to about 20 oxyalkylene units provided that no 0-N or 0-0 bonds 
are formed; w is 1 or 0; x + y + z is from 2 to 9; and y + z is 
from 2 to 9. Such polymer backbones are particularly represented 

35 by the polyethyl eneamines (PEAs) where R 1 is ethylene, and x + y + 
z is from 3 to 7. These PEAs can be obtained by reactions 
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involving ammonia and ethylene dichloride, followed by fractional 
distillation. The common PEAs obtained are tri ethyl enetetramine 
(TETA) and tetraethylenepentamine (TEPA). Above the pentamines, 
* I.e.., the hexamines, heptamines, octanrines and possibly nonamines, 

5 the cogenerically derived mixture does not appear to separate by 
distillation and can include other materials such as cyclic amines 
and particularly piperazines. There can also be present cyclic 
amines with side chains in which nitrogen atoms appear. See U.S. 
Patent 2,792,372 to Dickson, issued May 14, 1957, which describes 

10- the preparation of PEAs. 

As used herein, the term "polyalkyleneimine backbone" refers 

to a polymer backbones having the following general formula: 

iCH-M]- -[-R^N-V -[^-N-V -[R 1 NH-]z 
wherein R is defined as abfive; x + y +z is at least 10, 



15 



20 



25 



30 



M can be any compatible tertiary amine group. The tertiary 
amine group can be represented by the following general structures 
E and F: ^ 
N— — N 

i i 

E F 
Particularly preferred M groups are those represented by general 
structure E. The tertiary amine group M is also preferably 
positioned close to or integral with the. polymer backbone. 

In the preceding formula, X can be any compatible nonionic 
group, anionic group or mixture thereof. Suitable nonionic groups 
include Cj-C^ alky! or hydroxyalkyl, ester or ether groups, 
preferably acetate or methyl ether, respectively; hydrogen (H); or 
mixtures thereof. The particularly preferred nonionic group is H. 
With regard to anionic groups, P0 3 " 2 and SOg" are suitable. The 
particualrly preferred anionic group is S0 3 ". It has been found 
. that the relative percentage of anionic groups to nonionic groups 
can be important to the clay soil removal /anti-redeposition 
properties provided by the ethoxylated amine polymer. A mixture 
3 g of from 0 to about 302 anionic groups and from about 70 to 100% 
nonionic groups provides preferred properties. A mixture of from 
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about 5 to about 10% anionic groups and from about 90 to about 952 
nonlonic groups provides the most preferred properties. Usually, 
a mixture of from 0 to about 80% anionic groups and from about 20 
to* 100% nonlonic groups provides suitable clay soil removal /anti- 

5 redeposition properties. 

The ethoxylated amine polymers of the present invention 
normally have a ratio of groups M to groups X of 1:1. However, by 
appropriated copolymer!" zati on of tertiary amine, anionic (non- 
ionic) (i.e. containing the group L-X), or mixed tertiary amine/ 

10 anionic (nonlonic) monomers, the ratio of cationic groups M to 
groups X can be varied. The ratio of groups M to groups X can 
usually range from about 2:1 to about 1:10. In preferred 
polymers, the ratio is from about 1:1 to about 1:5. The polymers 
formed from such copolymeHzation are typically random, i.e. the 

15 tertiary amine, anionic (nonlonic), or mixed cationic/anionic 
(nonionic) monomers copolymerize in a nonrepeating sequence. 

The units which contain groups H and groups L-X most prefer- 
ably comprise 100% of the ethoxylated amine polymers of the 
present invention. However, inclusion of other units (preferably 

20 nonionic) in the polymers is also permissible. Examples of other 
units include the acrylamides and the vinylethers. These other 
units can comprise f rom 0 to about 90% of the polymer (from about 
10 to 100% of the polymer being units containing H and L-X 
groups); Typically, these other units comprise from 0 to about 

25 50% of the polymer (from about 50 to 100% of the polymer being 
units containing H and L-X groups). 

The number of groups M and L-X usually ranges from about 2 to 
about 200. Typically,' the number of groups M and L-X is from 
about 3 to about 100. Preferably, the number of groups' M and L-X 

30 is from about 3 to about 40. 

Other than moieties for connecting groups M and X, or for 

attachment to the polymer backbone, hydrophilic chain L usually 

consists entirely of the polyoxyalkylene moiety -[(R'O) - 

(CH 2 CH 2 0) The moieties -(R'O) - and -(CH-OU)) - of the 

, m c 2 n 

35 polyoxyalkylene moiety can be mixed together or preferably form 

blocks of -(R'0) m - and -(CH 2 CH 2 0) n - moieties. R' is preferably 
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C 3 H 6 (P r °Py 1ene )» m is Preferably from 0 to about 5, and most 
preferably 0, I.e. the polyoxyalkylene moiety consists entirely of 
the moiety -(CH 2 CH 2 0) n -. The moiety -(CH 2 CH 2 0) n - preferably 
comprises at least about 85% by weight of the polyoxyalkylene 
moiety, and most preferably 100% by weight (m is 0). For the 
moiety -(CH 2 CH 2 0)- n , n is usually from about 3 to about 100. 
Typically n is from about 12 to about 42. 

A plurality (2 or more) of moieties -L-X can also be hooked 
together and attached to group M or to the polymer backbone, 
examples of which are represented by the following general struc- 
tures 6 and H: 



L 




G H 

Structures G and H can 'be formed, for example, by reacting 
glycidol- . with group M or the polymer backbone, and then 
ethoxylating the subsequently formed hydroxy groups. 

The level at which the ethoxylated amine polymers of the 
present invention can be present in the detergent compositions can 
vary widely depending upon the polymer used, the type of detergent 
formulation (liquid, granular), and the benefits desired. These 
compositions can be used as laundry detergents, laundry additives, 
or laundry pretreatments . Generally, these polymers can be 
.included in an amount of from about 0.05 to about 95% by weight of 
the composition, with a usual range of from about 0.1 to about 10% 
by weight for laundry detergents. Preferred detergent composi- 
tions comprise from about 0.5 to about 5% by weight of the polymer 
of the present invention. For these preferred compositions, the 
polymer is typically present at from about 1 to about 3% by 
weight. The polymer is normally present at a level that provides 
from about 2 ppm to about 200 ppm, preferably from about 10 ppm to 
about 100 ppm, of the polymer in the wash solution at recommended 
U.S. usage levels, and normally from about 30 ppm to about 1000 
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ppm, preferably from about 50 ppm to about 500 ppm for European 
usage levels. 

Representative classes of ethoxylated amine polymers of the 
present invention are as follows: 

A. Polyurethane, Polyester, Polyether, Polyamide or Like 
Polymers 

One class of suitable ethoxylated amine polymers are derived 
from polyure thanes, polyesters, polyethers, polyamides and the 
like. These polymers comprise units selected from those having 



10 formulas I, I 



and III: ■ 
-(A 1 -R 1 -A 1 ) x -R 2 - N 



(R a ) k -[(C 3 H 6 0) m (CH 2 CH 2 0) n ]-X 



15 r 



.(A 1 -R 1 - A 1 ) -R 2 -N -R 3 



20- 



— (A 1 - R 1 - A 1 



II 



C - R" 



_l w 



III 
0 0 



(R b ) |c -[(C 3 H 6 0) m (CH 2 CH 2 0) n 3-X 



0 0 0 
!J ll li li :i 
25 wherein A* is -NC-, -CN-, -CO-, -OC- or -C-; 

R R 

x is 0 or 1; R is H or Cj-C 4 alkyl or hydroxyal ky 1 ; R 1 is C 2 -C 12 
alkylene, hydroxyal xylene, alkenylene, arylene or alkarylene, or a 
Cg-Cg oxyalkylene moiety having from 2 to about 20 oxyalkylene 
30 units, provided that no 0-0 or 0-N bonds are formed with A*; when 

0 

x is 1, R 2 is -R 5 - except when A 1 is -I!-, or is -(OR 7 )^- or -0R 5 - 
provided that no 0-0 or N-0 bonds are formed with A 1 , and R 3 is 



35 
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0 - 
-R 5 - except when A is or is -(R 7 0) - or -R 5 0- provided that 
no 0-0 or 0-N bonds are formed with A ; when x is 0, R is 
-(OR 7 ) -OR 5 -, -COR 5 , -OjjR 5 -, OCjOR 5 , -NCR 5 , -NCOR 5 -, -CNR 5 , or 
0 0 0 RO RO OR 

0 

-oBnR 5 - and R 3 i-s -R 5 -; R 4 is Cj-C 4 alkyl or hydroxyalkyl ; 
k 

R 5 is Cj^-C^ alkyl ene, hydroxyalkyl ene, cycloalkylene, alkenylene, 
arylene, or alkarylene; R 6 is H or R 4 ; R 7 is C 2 -C 3 alkyl ene or 
hydroxyalkyl ene; X is R, S0 3 ", or a mixture thereof; k is 0 or 1; 
m is from 0 to about 5; n is at least about 3; m and n are numbers 
such that the moiety -(CH 2 CH 2 0) n - comprises at least about 85% by 
weight of the moiety -C(C 3 H 6 0)jCH 2 CH 2 0) n ]-; y is from 2 to -about 
20; the number of u + v and w are such that there are at least 2 N 
groups and at least 2 X groups . 

In the above formulas, A is preferably -NC- or -CN- 

R R; 

A 2 is preferably -0-; x 1s preferably 1; and R 1s preferably H. 
R 1 can be linear (e.g. -CH 2 -CH 2 -CH 2 -, -CH 2 -£H-) or branched 

(e.g. -CH 2 -CH-, -CH 2 -CH-) alkylene, hydroxyalkyl ene, alkenylene, 

^3 0 l 

cycloalkylene, alkarylene or oxyalkylene; when R is a C 2 -C 3 

oxyalkylene moiety, the number of oxyalkylene units is preferably 
from 2 to about 12; R 1 is preferably C 2 -C g alkylene or phenylene, 
and most preferably C 2 -C g alkylene (ethylene, propylene, 
hexamethylene), R 2 is preferably -OR 5 - or -(0R 7 ) y ; R 3 is 
preferably -R 5 0- or -(R 7 0) y -; R 4 is preferably methyl. Like R 1 , 
R 5 can be linear or branched, and is preferably C 2 -C 3 alkylene; R 6 
is preferably H or Cj-C 3 alkyl; R 7 is preferably ethyl ene X is 
preferably H or methyl; k is preferably 0; m is preferably 0; r 
and s are each preferably 2; y is preferably from 2 to about 12. 

In the above formulas, n is preferably at least about 6 when 
the number of N and X groups are each 2 or 3; n is most preferably 
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10 



15 



at least about 12, with a typical range of from about 12" to about 
42 for all ranges of u + v + w. For homopolymers (v and w are 0), 
u Is preferably from about 3 to about 40, and is most preferably 
from about 3 to about 20. For random copolymers (u 1s at least 1 
or preferably 0), v and w are each preferably from about 3 to 
about 40. 

B. Polyacrylate, Polyacryl amide. Polyvinyl ether or Like 
Polymers 

Another class* of suitable ethoxylated amine polymers are 
derived from polyacrylates, polyacryl amides, polyvinylethers and 
the like. These polymers comprise units selected from those 
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{R") k -[(C 3 H 6 0) m {CH 2 CH 2 0)] n -X 
IV 
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(^) k -C(C 3 H 6 0) m (CH 2 CH 2 0)] n -X 
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0 0 



wherein A is 



II II 
-0-, -NC-, -NCO- 

R R 

8 9 ?, S 

-0C-, -OC0-, -CO-, or -NCN-; 



o q 

ii it 

-CNC- 

l 

R 



I, J- 

3 \n + -(r 4 ), 



VI 



I! 

-CN-, 
R 



0 

/«' 

-OCN- 

i 

R 



is substituted C 2 -C 12 



R is H or Cj-C 4 alkyl or hydroxyal kyl ; R 
alkylene, hydroxyal kylene, alkenylene, arylene, or alkarylene or 

hydroxyal kylene, 
or alicaryiene; R J is C-C alkyl or 



c 2 -c 3 



oxyal kylene; each R is Cj-C^ al kylene 
alkenylene, arylene or alkarylene; R^ is C^-C^ 



10 



- 15 - 01 1 1 984 

hydroxyalkyl, or the moiety -(R 2 ) k -C(C 3 HgO) m (CH 2 CH 2 0} n ]-X; each R 4 
is Cj-C 4 alkyl or hydroxyalkyl, or together form the moiety 
-(CH 2 ) r -A 2 -(CH 2 ) s -, wherein A 2 is -0- or -CH 2 -; R 5 C 2 -C 3 alkylene 
or hydroxyalkylene; X is R, S0 3 ~ f or a mixture thereof; j is 1 or 
0; k is 1 or 0; m is from 0 to about 5; n is at least about 3; m 
and n are numbers such that the moiety -(CH 2 CH 2 0) n - comprises at 
least about 85% by weight of the moiety -[(CgHgOj^CHgCHgO)^-; r 
is 1 or 2, s is 1 or 2 and r + s is 3 or 4; the number u, v and w 
are such that there are at least 2 N groups and at least 2 X 
groups. 

0 0 

In the above formulas, A 1 is preferably or -U-; 

R 

A 2 is preferably -0-, R is preferably H. R 1 can be linear (e.g. 

CH 3 

-CH 2 -CH-CH 2 -, -CHJJH-) or branched .(e.g. -CHg-t-, -CH 2 CH-, 

15 1 (h 1 Lh 2 

CH 3 CO) V ' 
-CH 2 C- , -CH 2 C-) substituted alkylene, hydroxyalkylene, 

(°) {"2 • . 

alkenylene, alkarylene or oxyalkylene; R is preferably C 0 -C c 
20 co 
alkylene and most preferably 

CH- 

i 3 « 

-CH 2 CH- or CH 2 -C-. Each R is preferably C 2 -C 3 alkylene; R^ is 
preferably methyl; each R 4 is preferably methyl; X is preferably 
H or methyl; j is preferably 1; k is preferably 0; m is preferably 
0; r and s are each preferably 2. 

In the : abovfr formulas, n, u, v and w can be varied according 
to the n, u, v and w for the polyurethane and like polymers. 
C. Polyalkyleneimine or Like Polymers 

Another class of suitable ethoxylated amine polymers are 
derived from polyalkyleneimines and the like. These polymers have 
the general formula VII: 



25 



30 
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(8 3 ) k -C(C 3 H 6 0) m (CH^H 2 0) n ]-X 
C(R 2). N .].. [R 1.n.]- x -[-R 1 -}-]- -[-R 1 -^ 

I R 

(R 3 ) k -C(C 3 H 6 0) m {CH 2 CH 2 0) n ]-X 

VII 

wherein R 1 is C 2 - C 12 alkylene, hydroxyal kyl ene, alkenylene, 
cycloalkylene, arylene or alkarylene, or a C 2 -C 3 polyoxyalkylene 
moiety having from 2 to about 20 oxyalkylene units; each R is 
Cj-C^ alkyl or hydroxyal kyl , the moiety 

-(R 3 ) k -[(C 3 H 6 0) m (CH 2 CH 2 O) n ]-X, or two R 2 together form the moiety 
-(CH 2 ) r -A-(CH 2 ) s -, wherein A is -0- or -CH 2 -; R 3 is . Cj-C^ 
alkylene, hydroxyal kyl ene, alkenylene, arylene or alkarylene; X is 
H, S0 3 ", or mixture thereof; k is 1 or 0; m is from 0 to about 5; 
n is at least about 12; m and n are numbers usch that the moiety 
-(CH 2 CH 2 0) n - comprises at least about 85% by weight of the moiety 
-[(C 3 H 6 0) m (CH 2 CH 2 0) n ]-; x + y + z is at least 10. 

In the above formulas, A is preferably -0-; R can be varied 
like R 1 of the polyurethane and like polymers; R 2 is preferably 
methyl or the moiety -(R 3 )- k C(C 3 H 6 0) m (CH 2 CH 2 0) n ]-X; each R 3 is 
preferably C 2 -C 3 alkylene; X is preferably H; k is preferably 0; m 
is preferably 0; r and s are each preferably 2. 

In the above formulas, n has a typical range of from about 12 
to about 42 for all ranges of y + z. 

.Preferred ethoxylated amine polymers of this class are the 
• ethoxylated C 2 -C 3 polyalkyleneimines. Particularly - preferred 
ethoxylated polyalkyleneimines are the ethoxylated ethyl eneimines 
(PEIs). These preferred polymers have the general formula: 
LN]--[CH 2 CH 2 N]- X -[CH 2 CH 2 N] ~[CH 2 CH 2 N] Z 

' I C(CH 2 CH 2 0) n -X] 2 

[ ( CH 2 CH 2 0 ) n -X ] 2 ( CH 2 CH 2 0 } n -X 

VIII 

wherein X, x, y, z and n are defined as before. 

The PEIs used in preparing the polymers of the present 
invention have a molecular weight of at least about 440 prior to 
ethoxylation, which represents at least about 10 units. Preferred 
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PEIs used in preparing these compounds have a molecular weight of 
from about 600 to about 1800. The polymer backbone of these PEIs 
can be represented by the general formula: 

H 

H 2 N--[CH 2 CH 2 N] X - -[CH 2 CH 2 N]- y -[CHgCHgNHg^ 
wherein the sum of x, y and z represents a number of sufficient 
magnitude to yield a polymer having the molecular weights pre- 
viously specified. Although linear polymer backbones are pos- 
sible, branch chains can also occur* The relative proportions of 
primary, secondary and tertiary amine groups present in the 
polymer can vary, depending on the manner of preparation. The 
distribution of amine groups is typically as follows: 



-CH 2 CH 2 - 


■NH 2 


30% 


-CH 2 CH 2 - 


•NH- 


40% 


— Cr^CHjj- 




30% 



Each hydrogen atom attached to each nitrogen atom of the PEI 
represents an active site for subsequent ethoxylation. These PEIs 
can be prepared, for example by polymerizing ethyleneimine in the 
presence of a catalyst such as carbon dioxide, sodium bisulfite, 
sulfuric acid, hydrogen peroxide, hydrochloric acid, acetic acid, 
etc. Specific methods for preparing PEIs are disclosed in U.S. 
Patent 2,182,306 to Ulrich et a!., issued December 5, 1939; U.S. 
Patent 3,033,746 to Mayle et al., issued May 8, 1962; U.S. Patent 
2,208,095 to Esselmann et a]., issued July 16, 1940; U.S. Patent 
2,806, 839to Crowther, issued September 17, 1957; and U.S. Patent 
2,553,696 to Wilson, issued May 21, 1951 {all herein incorporated 
by reference). 

As defined in the preceding formulas, n is at least about 12 
for the ethoxylated PEIs. However, it should be noted that the 
minimum degree of the ethoxylation required for suitable clay soil 
removal /anti-redepos1ti on performance can increase as the mole- 
cular weight of the PEI increases, especially much beyond about 
1800. Also, the degree of ethoxylation for preferred compounds 
increases* as the molecular weight of the PEI increases. For PEIs 
having a molecular weight of at least about 600, n is preferably 
at least about 12, with a typical range of from about 12 to about 
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42. For PEIs having a molecular weight of at least 1800, n is 
preferably at least about 24,. with a typical range of from about 

24 to 42. 

D. Pi ally! amine Polymers 

Another class of suitable ethoxylated amine polymers are 
those derived from the diallyl amines. These polymers comprise 
units selected from those having formulas IX and X: 




(R^ k -C(C 3 H 6 0) m (CH 2 CH 2 0) n ]-X 



_ IX 



"(CH 2 ) y 




A 

wherein R 1 is C^-C^ alkyl or hydroxyalkyl ; R 2 is Cj-C^ alkylene, 
hydroxyalkylene, alkylene, arylene or alkarylene; X is H, S0 3 ", or 
mixture thereof; k is 1 or 0; m is from 0 to about 5; n is at 
least about 3; m and n are numbers such that the moiety 
-(CH 2 CH 2 0) n - comprises at least about 85? by weight of the moiety 
-[(C 3 H 6 0) m (CH 2 CH 2 0) n -]; x is 1 or 0; y is 1 when x is 0 and 0 when 
x is 1; the number of u and v is such that there are at least 2 N 
groups and at least 2 X groups. 

In the above formulas, R 1 is preferably methyl; each R is 
preferably C 2 -C 3 alkylene; X is preferably H; k is preferably 0; m 
is preferably 0. 
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In the above formulas, n 1s preferably at least about 6 when 
the number of N and X groups are each 2 or 3; n 1s most preferably 
at least about 12, with a typical range of from about 12 to about 
42 for all ranges of u + v. Preferably v 1s 0, and u 1s from 
about 3 to about 40. 

Methods for Making Ethoxylated Amine Polymers 
A. Pol yure thane 

The polyurethane versions of the present invention can be 
prepared according to the following general scheme: 
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Step 1; Ethoxylation * 

The monotetrahydropyronyl ether of diethylene glycol (1.77 
moles) [Compt. Rend., 260 , 1399-1401 (1965)] 1s ethoxylated using 
5 mole % NaH to generate a catalytic amount of the corresponding 
alkoxide. Ethoxylation is conducted at 90°-120°C until about 22 
moles (n = 22) of ethylene oxide is taken up for each mole of the 
starting alcohol to form the ethoyxlated compound. 
Step 2: Tosylation 

The ethoxylated compound from step 1 is dissolved in 1000 ml. 
of acetonitrile and then cooled to about I0°C. To this solution 
is added 2.6 moles of tosyl chloride dissolved in 500 ml. of 
acetonitrile and cooled to 10°C and then 2.9 moles of triethyl- 
amine is added. After the reaction is complete, HgO 1s added to 
decompose the remaining tosyl chloride. 
Step 3: Amination 

To the reaction mixture from step 3 is added 3.4 moles of 
diethanolamine. After heating for 18 hrs. at 80°C, the reaction 
mixture is cooled and carefully acidified with HC1, keeping the pH 
just above 7, and then extracted with ether. The aqueous phase is 
then extracted with a mixture of ether: acetonitrile (ratio of 
about 5:2) twice. The aqueous phase is separated and then made 
basic with 502 NaOH. This aqueous phase is extracted with 
dichloromethane (2000* ml.). The lower layer is separated and then 
extracted 3 times with 2000 ml. portions of 1/4 saturated NaCl 
solution while. adding enough 50% NaOH to make the aqueous phase 
strongly basic (pH of about 11). The lower organic layer is 
stripped to give the desired aminated compound. Toluene (200 ml.) 
is added and the mixture stripped again to give the desired 
aminated monomer. 

Step 4: Polymerization and Removal of Protecting Groups 

The aminated monomer from step 3 is dissolved in chloroform 
free of ethanol stabilizer. The monomers is previously evacuated 
in a Kugelrohr at 80°-90°C under a vacuum (pressure of 1 mm.) for 
at least 18 hours. The monomer *in the chloroform is then dried 

o 

overnight with 3A molecular sieves and then transferred to a dry 
flask (equipped with mechanical stirrer) under argon. To the 
monomer is added dibutyltin dilaurate catalyst (0.058 mole equiv.) 
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in chloroform under argon. To the stirred reaction mixture is 
then added 0.7 moles of hexamethylenediisocyanate per mole of 
aminated monomer over a 5 minute period. The reaction mixture is 
stirred at room temperature for 18 hours. The chloroform is 

5 removed under a ' vacuum at about 70°C to give the resulting 
polymer. This polymer is dissolved in .methanol , the pH is ad- 
justed to about 4 with aqueous HC1 and is then allowed to stand 
overnight to solvolyze the tetrahydropyranyl protecting group. 
The solution is then neutralized with NaOH and stripped to give 

10 the crude polyurethane. This crude polyurethane is dissolved in 
chloroform and filtered to remove any salts. The chloroform is 
stripped away to give the desired, largely salt-free polymer. 

B. Random Copolymer of Ethoxylated Acrylate and an Amino 
Methacryl amide 

15 The random copolymer versions of the present invention can be 

prepared according to the following general scheme: 
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The synthesfs of one such random copolymer 1s described as 
follows: 

Decaethyleneglycol monomethacrylate monomer (0.008 moles) 
and N- (3-dimethyl ami nopropyl) -me thacryl amide monomer (0,011 moles) 

5 are dissolved in 40 ml. of acetonitrile. The reaction mixture is 
purged of oxygen by bubbling argon through it. A 0.23 g. portion 
of benzoyl peroxide is separately dissolved in acetonitrile and 
similarly purged. The reaction mixture is heated to reflux and 
the benzoyl peroxide solution then added dropwise over 0.5 hours. 

10 Next, 0.28 g. of azobisisobutyronitrile in 5 ml. of acetonitrile 
is added to the reaction mixture and heating continued overnight. 
The desired random copolymer is isolated by stripping off the 
solvent. 

C. Ethoxylated PEI 

15 The ethoxylated PEIs of the present invention can be prepared 

by standard methods for ethoxylating amines. There is preferably 
an initial step of condensing sufficient ethylene oxide to provide 
2-hydroxyethyl groups at each reactive site. The appropriate 
amount of ethylene oxide is then condensed with these 

20 2-hydroxyethyl amines using an alkali metal (e.g., sodium, potas- 
sium) hydride of hydroxide as the catalyst to provide the respec- 
tive ethoxylated amines. The total degree of ethoxylation per 
reactive site (n) can be determined according to the following 
formula: 

25 Degree of Ethoxylation = E/(A x R) 

wherein E is the total number of moles of ethylene oxide condensed 
(including hydroxyethylation), A is the number of moles of the 
starting PEi, and R is the number of reactive sites (typically 3 + 
y + z) for the starting PEI. 

30 A representative synthesis of an ethoxylated PEI of the 

present invention is as follows: 

Example 3 

Dried PEI (M.W. 600, 14.19 g., 0.0236 moles) was hydroxy- 
ethylated with ethylene oxide at 130°-140°C for 3 hours with 
35 stirring. 0.5 g. (0.0125 moles) of SOS sodium hydride in mineral 
oil was then added and the reaction mixture swept with argon. 
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After hydrogen evoluatiocC ceased, EO was then added under atmos- 
pheric pressure with stirring at 130°-140°C. After 14 hours, 
711 . 6 g. of EO had been added to give a calculated total degree of 
ethoxylation of 41.5. The ethoxylated PEI 600 obtained was a tan 
waxy solid. 

D. Pi ally! amine Polymers 

Diallylamine polymer versions of the present invention can be 
prepared according to the following general scheme. 
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The synthesis of one such polymer 1s described as follows: 

Example 4 

Step 1: Ethoxylatlon 

Dlallylamine (1.7 moles) is dissolved in methanol (160 ml.) 
5 under argon and then heated to 45°C. Ethylene oxide is then added 
for 2.5 hours. Methanol is then removed by heating the reaction 
mixture to 100°C in vacuo . To the residue 1s added sodium hydride 
(0.17 moles) with stirring until the evolution of hydrogen ceased. 
Ethylene oxide is then added until the degree of ethoxylatlon (n) 
10 is about 7. 

Step 2: Polymerization 

A portion of the ethoxylated monomer from step 1 (25 g.) is 
mixed with DgO (20 ml.) and heated to 95°C under argon for 1 hour. 
Tertbutyl hydroperoxide (0.5 ml.) is then added dropwise and the 
15 reaction continued at 90°C for 18 hours. Then additional 
hydroperoxide (0.5 ml.) is added dropwise. After heating 3 more 
days, water is then removed in vacuo (50°-60°C at pressure of 0.1 
mm) to yield the crude polymer. 

Clay Soil Removal /Anti-Redeposition Properties of 
20 " Various Ethoxylated Amine Polymers 

A. Experimental Method 
1. Clay Soil Removal 

Clay soil removal comparisons were conducted in a standard 1 
liter Tergotometer employing water of 7 grain hardness (3:1 
25 Ca :Mg ) and a temperature of 100°F. Soiled swatches were 
washed in the Tergotometer for 10 minutes and rinsed twice with 
water (7 grain hardness) at 70°F for 2 minutes. 

65% polyester/35% cotton blend fabric was used for the 
swatches. The swatches were 5 inches by 5 inches in size and were 
30 soiled by dipping in an aqueous slurry of local clay and subse- 
quently baked to remove the water. The dipping and baking was 
repeated 5 times. 

One wash employed 2000 ppm of a control liquid detergent 
composition containing the following surfactants: 



35 
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_ Surfactant Amount (%) 

Sodium Cj^-Cjg alkyl 

ethoxysul f ate 10.8 

5 Cjj linear alkyl benzene 

sulfonic acid 7.2 

C 12~ C 13 alcoho1 P ol y- 

ethoxylate (6.5) 6.5 

C 12 alkyl trimethyl- 

10 ammonium chloride 1.2 

A second wash used the same detergent composition but also con- 
taining an ethoxylated amine polymer at 20 ppm. Neither composi- 
tion contained optical brighteners. The product washes approxi- 
mated a conventional home use laundry situation. After launder- 

15 ing, the swatches were dried in a mini-dryer. 

The swatches were graded before and after washing on a 
Gardner Whiteness meter reading the L, a, and b coordinates. 
Whiteness (W) was calculated as: 

7L 2 - 40Lb 
20 W = 

700 

The clay soil removal performance of each detergent composition 
was determined by finding the difference in whiteness (AW) before 
and after washing as: 

25 AW - H aftep - W befQre 

The improvement in clay soil removal performance of the composi- 
tion containing the ethoxylated amine polymer was measured as the 
difference in W values (A 2 W) relative to the control composition. 
2. Anti-Redeposition 

30 Anti-redeposition comparisons were conducted in a 5 pot 

Automatic Hiniwasher (AMW) employing 7 grain hardness water and 
temperature of 95°F. Test swatches were washed for 10 minutes and 
]" rinsed twice with water (7 grain hardness) at 75°F for 2 minutes. 

After the AMW pots were filled with 6 liters of water each, 

35 the detergent composition to be tested (control or containing 20 
ppm ethoxylated amine polymer as in clay soil removal test) was 
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added and agitated for 2 minutes. A background soil mixture (200 
ppm artificial body soil, 100 ppm vacuum cleaner soil and 200 ppm 
clay soil) was then added and agitated for an additional 3 min- 
utes. Three 5 inch square test swatches (50% polyester/50% cotton 
5 T-shirt material) were then added, along with two 80% cotton/20% 
polyester terry clothes and two 11 Inch square swatches 'of 100% 
polyester knit fabric. The 10 minute wash cycle commenced at this 
point. ■> 

Following the rinse cycle, the test swatches were dried in a 
10 .mini-dryer.. Gardner Whiteness meter readings (L, a and b) were 
then determined for the three test swatches. Ant1-redeposit1on 
performance (ARD) was then calculated according to the following 
equation. 

ARD = 7 L* - 40 Lb 

15 700 

The ARD values for the three test swatches were then averaged. 
The improvement in anti-redeposltion performance of the composi- 
tion containing the ethoxylated amine was measured as the differ- 
ence in ARD values (A ARD) relative to the control composition. 

20 B. Test Results 

The results from testing the clay-soil removal and antl-rede- 
position performance of various ethoxylated amine polymers is 
shown in the following Table: 





Amine * 


Amine 


Oegree of 






25 


Type 


H.W. 


Ethoxylation 


A 2 W 


A ARD 




PEI 


600 


• 3 


0.6 


17.9 








12 


5.6 


20.5 








24 


6.0 


20.9 








42 


7.7 


20.5 


30 


PEI 


1800 


5 


1.6 


14.4 








13 


3.1 


17.7 








29 


5.5 


16.6 




PPI 


20,000 


6 


0.6 


5.0 








24 


-1.3 


11.6 


35 






42 




13.8 



PEI = polyethyleneimine, PPI » polypropyleneimine 
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For comparison, PEG 6000 (polyethylene glycol having M.W. of 
6000) has ad 2 W value of 4,9 and a 4 ARD value of 8.9. 

Detergent Surfactants 
The amount of detergent surfactant included in the detergent 
5 compositions of the present invention can vary from about 1 to 
about 75% by weight of the composition depending upon the deter- 
gent surfactant(s) used, the type of composition to be formulated 
(e.g. granular, liquid) and the effects desired. Preferably, the 
detergent surfactant(s) comprises from about 10 to about 50% by 
10 weight of the composition. The detergent surfactant can be 
nonionic, anionic, ampholytic, zwitterionic, cationic, or a 
mixture thereof: 

A. Nonionic Surfactants 
Suitable nonionic surfactants for use in detergent composi- 

15 tions of the present invention are generally disclosed in U.S. 
Patent 3,929,678 to Laughlin et al., issued December 30, 1975 at 
column 13, line 14 through column 16, line 6 (herein incorporated 
by reference). Classes of nonionic surfactants included are: 
1. The polyethyleneoxide condensates of alky! phenols. 

20 These compounds include the condensation products of alkyl phenols 
having an alkyl group containing from about 6 to 12 carbon atoms 
in either a straight chain or branched chain configuration with 
ethylene oxide, the ethylene oxide being present in an amount 
equal to 5 to 25 moles of ethylene oxide per mole of alkyl phenol. 

25 The alkyl substituent in such compounds can be derived, for 
example, from polymerized propylene, diisobutylene, and the like. 
Examples of compounds of this type include nonyl phenol condensed 
with about 9.5 moles of ethylene oxide per mole of nonyl phenol; 
dodecyl phenol condensed with about 12 moles of ethylene oxide per 

30 mole of phenol; dinonyl phenol condensed with about 15 moles of 
ethylene oxide per mole of phenol; and diisooctyl phenol condensed 
with about 15 moles of ethylene oxide per mole of phenol. Comner- 
cially available nonionic surfactants of this type include Igepal 
C0-630, marketed by the GAF Corporation, and Triton X-45, X-114, 

35 X-100, and X-102, all marketed by the Rohm & Haas Company. 
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2. The condensation products of aliphatic alcohols with from 
about 1 to about 25 moles of ethylene oxide. The alky! chain of 
the aliphatic alcohol can either be straight or branched, primary 
or secondary, and generally contains from about 8 to about 22 

5 carbon atoms. Examples of such ethoxylated alcohols i-nclude the 
condensation product of rryristyl alcohol condensed with about 10 
moles of ethylene oxide per mole of alcohol; and the condensation 
product of about 9 moles of ethylene oxide with coconut alcohol (a 
mixture of fatty alcohols with alkyl chains varying in length from 

10 10 to 14 carbon atoms). Examples of commercially available 
nonionic surfactants of this type include Tergitol 15-S-9, mar- 
keted by Union Carbide Corporation, Neodol 45-9, Neodol 23-6.5, 
Neodol 45-7, and Neodol 45-4, marketed by Shell Chemical Company, 
and Kyro EOB, marketed by The Procter & Gamble Company. 

15 3 - The condensation products of ethylene oxide with a 

hydrophobic base formed by the condensation of propylene oxide 
with propylene glycol. The hydrophobic portion of these compounds 
has a molecular weight of from about 1500 to 1800 and exhibits 
water insolubility. The addition of polyoxyethylene moieties to 

20 this hydrophobic portion tends to increase the water solubility of 
the molecule as a whole, and the liquid character of" the product 
is retained up to the point where the polyoxyethylene content is 
about 50% of the total weight of the condensation product, which 
corresponds to condensation with up to about 40 moles of ethylene 

25 oxide. Examples of compounds of this type include certain of the 
commercially available Pluronic surfactants, marketed by Wyandotte 
Chemical Corporation. 

4. The condensation products of ethylene oxide with the 
product resulting from the reaction of propylene oxide and ethyl - 

30 enediamine. The hydrophobic moiety of these products consists of 
the reaction product of ethylenediamine and excess propylene 
oxide, the moiety having a molecular weight of from about 2500 to 
about 3000. This hydrophobic moiety is condensed with ethylene 
oxide to the extent that the condensation product contains from 

35 about 40% to about 80% by weight of polyoxyethylene and has a 
molecular weight of from about 5,000 to about 11,000. Examples of 
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this type of nonionic surfactant include certain of the commer- 
cially available Tetronic compounds, marketed by Wyandotte Chemi- 
cal Corporation. 

5. Semi-polar nonionic detergent surfactants which include 
water-soluble amine oxides containing one alky! moiety of from 
about 10 to 18 carbon atoms and 2 moieties selected from the group 
consisting of alky! groups and hydroxyalkyl groups containing from 
1 to about 3 carbon atoms; water-soluble phosphine oxides contain- 
ing one alky! moiety of from about 10 to 18 carbon atoms and 2. 
moieties selected from the group consisting of alky! groups and 
hydroxyalkyl groups containing from about 1 to 3 carbon atoms; and 
wa ter-soluble sulfoxides containing one alky! moiety of from about 
10 to 18 carbon atoms and a moiety selected from the group con- 
sisting of alky! and hydroxyalkyl moieties of from about 1 to 3 
carbon atoms. 

Preferred semi-polar nonionic detergent surfactants are the 
amine oxide detergent surfactants having the formula 



wherein R is an alkyl, hydroxyalkyl, or alky! phenyl group or 
mixtures thereof containing from about 8 to about 22 carbon atoms; 

is an alkylene or hydroxyalkyl ene group containing from 2 to 3 
carbon atoms or mixtures thereof; x is from 0 to about 3; and each 
R 5 is an alkyl or hydroxyalkyl group containing from 1 to about 3 
carbon atoms or a polyethylene oxide group containing from one to 
about 3 ethylene oxide groups. The R 5 groups can -be attached to 
each other, e.g., through an oxygen or nitrogen atom to form a 
ring structure. 

Preferred amine oxide detergent surfactants are C 1Q -C 18 alkyl 
dimethyl amine oxide and Cg-C 12 alkoxy ethyl dihydrqxy ethyl amine 
oxide. 

6. Alkyl polysaccharides disclosed in European Patent Applica- 
tion n° 82200868.6, filed July 12, 1982 r R.A, lienado, having a 
hydrophobic group containing from about 6 to about 30 carbon 
•atoms, preferably from about 10 to about 16 carbon atoms and a 
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polysaccharide, e.g.- a polyglycoslde, hydrophillc group con- 
taming from about li to about 10, preferably from about i* to 
about 3, most preferably from about 1.6 to about 2.7 saccharide 
units. Any reducing saccharide containing 5 or 6 carbon atoms can 
be used, e.g. glucose, galactose and galactosyl moieties can be 
substituted for the glucosyl moieties. (Optionally the hydro- 
phobic group is attached at the 2, 3, 4, etc. positions thus 
giving a glucose or galactose as opposed to a glycoside or galac- 
tose.) The intersaccharide bonds can be, e.g., between the one 
position of the additional saccharide units and the 2-, 3- 4- 
and/or 6 positions on the preceding saccharide units. 

Optionally, and less desirably, there can be a polyalkylene- 
oxide chain joining the hydrophobic moiety and the polysaccharide 
moiety. The preferred alkyleneoxide is ethylene oxide. Typical 
hydrophobic groups include alkyl groups, either saturated or 
unsaturated, branched or unbranched containing from about 8 to 
about 18, preferably from about 10 to about 16, carbon atoms 
Preferably, the alkyl group 1s a straight chain saturated alkyi 
group. The alkyl group can contain up to 3 hydroxy groups and/or 
the polyalkyleneoxide chain can contain up to about 10, preferably 
less than 5, most preferably 0, alkyleneoxide moieties. Suitable 
alkyl polysaccharides are octyl, nonyldecyl, undecy 1 dodecy 1 , 
trldecyl tetradecyl , pentadecyl , hexadecyl , heptadedyl . and 
octadecyl. di-, tri-, tetra-, penta-, and hexaglucosides, galacto- 
25 sides, lactosides, glucoses, fructosides, fructoses, and/or 
galactoses. Suitable mixtures include coconut alkyl, di- tri 
tetra-, and pentaglucosides and tallow alkyl tetra-, penta-, and 
hexaglucosides. - 



20 



30 



35 



The preferred alkyl polyglycosldes have the formula 

2 R 0(C n H 2n° V^ 05 * 1 > x 
wherein R is selected from the group consisting of alkyl, alkyl- 



Phenyl, hydroxys! kyl ..hydroxyalkyl phenyl , and mixtures tnereof 
which the alkyl groups contain from about 10 to about 18, prefer- 
ably from about 12 to about 14, carbon atoms; n is 2 or 3, prefer- 
ably 2; t is from 0 to about 10, preferably 0; and x is from li to 
about 10, preferably from about 1* to about 3, most preferably 
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from about 1.6 to about 2.7. The glycosyl is preferably derived 
from glucose. To prepare these compounds, the alcohol or alkyl - 
polyethoxy alcohol is formed first and then reacted with* glucose, 
or a source of glucose, to form the glucoside (attachment at the 
1-position). The additional glycosyl units can then be attached 
between their 1-position and the preceding glycosyl units 2-, 3-, 
4- and/or 6- position, preferably predominately the 2-position. 

7. Fatty acid amide detergent surfactants having the for- 
mula: 

6« 7 ' 
R b -C-NR' 2 

wherein R 6 is an alkyl group containing from about 7 to about 21 
(preferably from about 9 to about 17) carbon atoms and each R is 
selected from the group consisting *of hydrogen, Cj-C 4 alkyl, C x -C 4 
hydroxyalkyl, and -(C 2 H 4 0) X H where x varies from about 1 to about 
3, 

Preferred amides are Cg-C 20 ammonia amides, monoethanol- 
amides, diethanol amides, and isopropanol amides. 

B. Anionic Surfactants 

Anionic surfactants suitable in detergent compositions of the 
present invention are generally disclosed in U.S. Patent 3,929,678 
to Laughlin et a!., issued December 30, 1975 at column 23, line 58 
through column 29, line 23 (herein incorporated by reference). 
Classes of anionic surfactants included are: 

!• Ordinary alkali metal soaps such as the sodium, potas- 
sium, ammonium and alkylol ammonium salts of higher fatty acids 
containing .from about 8 to about 24 carbon atoms, preferably from 
about 10 to about 20 carbon atoms. 

2. Water-soluble salts, preferably the alkali metal, ammon- 
ium and alkylol ammonium salts, of organic sulfuric reaction 
products having in their molecular structure an alkyl group 
containing from about 10 to about 20 carbon atoms and a sulfonic 
acid or sulfuric acid ester group. (Included in the term "alkyl 11 
is the alkyl portion of acyl groups.) 

Examples of this group of anionic surfactants are the sodium 
and potassium alkyl sulfates, especially those obtained by 
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sulfating the higher alcohols (C 8 -C 18 carbon atoms) such as those 
produced by reducing the glycerides of tallow or coconut oil; and 
the sodium and potassium alkylbenzene sulfonates in which the 
alkyl group contains from about 9 to about 15 carbon atoms, in 
straight chain or branched chain configuration, e.g., those of the 
type described In U.S. Patents 2,220,099 and 2,477,383. Espe- 
cially valuable are linear straight chain alkylbenzene sulfonates 
in which the average number of carbon atoms in the alkyl group is 
from about 11 to 13, abbreviated as C^-C^LAS. 

Preferred anionic surfactants of this type are the alkyl 
polyethoxylate sulfates, particularly those in which the alkyl 
group contains from about 10 to about 22, preferably from about 12 
to about 18 carbon atoms, and wherein the polyethoxylate chain 
contains from about 1 to about* 15 ethoxylate moieties preferably 
15 from about 1 to about 3 ethoxylate moieties. These anionic 
detergent surfactants are particularly desirable for formulating 
heavy-duty liquid laundry detergent compositions. 

. Other anionic surfactants of this type include sodium alkyl 
glyceryl ether sulfonates, especially those ethers of higher 
20 alcohols derived from tallow and coconut oil; sodium coconut oil 
fatty acid monoglyceride sulfonates and sulfates; sodium or 
potassium salts of alkyl phenol ethylene oxide ether sulfates 
containing from about 1 to about 10 units of ethylene oxide per 
molecule and wherein the alkyl groups contain from about 8 to 
25 about 12 carbon atoms; and sodium or potassium salts of alkyl 
ethylene oxide ether sulfates containing about 1 to about 10 units 
of ethylene oxide per molecule and wherein the alkyl group con- 
tains from about 10 to about 20 carbon atoms. 

Also included are water-soluble salts of esters of alpha- 
30 sulfonated fatty acids containing from about 5 to 20 carbon atoms 
in the fatty acid group and from about 1 to 10 carbon atoms in the 
ester group; water-soluble salts of 2-acyloxy-alkane-l-sulfonic 
adds containing from about 2 to 9 carbon atoms in the acyl group 
and from about 9 to about 23 carbon atoms in the alkane moiety; 
35 alkyl ether sulfates containing from about 10 to 20 carbon atoms 
in the alkyl group and from about 1 to 30 moles of ethylene oxide; 
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water-soluble salts of olefin sulfonates containing from about 12 
to 24 carbon atoms; and beta-alkyloxy alkane sulfonates containing 
from about 1 to 3 carbon atoms in the alkyl group and from about 8 
to 20 carbon atoms in the alkane moiety. 
5 3. Anionic phosphate surfactants. 

4. N-alkyl substituted succinamates. 

C. Ampholytic Surfactants 

Ampholytic surfactants can be broadly described as aliphatic 
derivatives of secondary or tertiary amines, or aliphatic deriva- 

10 tives of heterocyclic secondary and tertiary amines in which the 
aliphatic radical can be straight chain or branched and wherein 
one of the aliphatic substituents contains from about 8 to 18 
carbon atoms and at least one contains an anionic water-sol ubil- 
izing group, e.g. carboxy, sulfonate, sulfate. See-U.S. Patent 

15 3,929,678 to Laugh! in et al., issued December 30, 1975 at column 
19, lines 18-35 (herein incorporated by reference) for examples of 

ampholytic surfactants. 

D. Zwitterionic Surfactants 

Zwitterionic surfactants can be broadly described as deri- 
20 vatives of • secondary and tertiary amines, derivatives of hetero- 
cyclic secondary and tertiary amines, or derivatives of quaternary 
ammonium, quaternary phosphonium or tertiary sulfonium compounds. 
See U.S. Patent 3,929,678 to Laughlin et al., issued December 30, 
1375 at column 19, line 38 through column 22, line 48 (herein 
25 incorporated by reference) for examples of zwitterionic surfac- 
tants. 

E. Cationic Surfactants 
Cationic surfactants can also be included in detergent 
compositions of the present Invention. Suitable cationic surfac- 
30 tants include the quaternary ammonium surfactants having the 
f ormul a : 

[R 2 (0R 3 ) y ][R 4 (0R 3 ) y ] 2 R 5 N X- 
v/herein R 2 is an alkyl or alkyl benzyl group having from about 8 
to about 18 carbon atoms in the alkyl chain; each R is selected 
35 from the group consisting of -CHgCHg-, -CH 2 CH(CH 3 )-, 
-CH 2 CH(CH 2 0H)-, -CH 2 CH 2 CH 2 -, and mixtures thereof; each R is 
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selected from the group consisting of Cj-C 4 alkyl, Cj-C 4 hydroxy- 
alkyl, benzyl, ring structures formed by joining the two R 4 
groups, -CH 2 CH0HCH0HC0R 6 CH0HCH 2 0H wherein R 6 is any hexose or 
hexose polymer having a molecular weight less than about 1000, and 
hydrogen when y is not 0; R 5 is the same as R 4 or is an alkyl 
chain wherein the total number of carbon atoms of R 2 plus R 5 is 
not more than about 18; each y is from 0 to about 10 and the sum 
of the y values is from 0 to about 15; and X is any compatible 
anion. 

Preferred of the above are the alkyl quaternary ammonium 
surfactants, especially the mono-long chain alkyl surfactants 
described in the above formula when R 5 is selected from the same 
groups as R . The most preferred quaternary ammonium surfactants 
are the chloride, bromide and methyl sulfate Cg-C lg alkyl tri- 
15 methyl ammonium salts, Cg-Cjg alkyl di(hydroxyethyl)methyl ammonium 
salts, the C g -C 16 alkyl hydroxyethyldimethylammonium slats, and 
C 8" C 16 al KylojQrpropyl trimethyl ammonium salts. Of the above, 
decyl trimethyl ammonium methyl sulfate, lauryl trimethyl ammonium 
chloride, myristyl trimethyl ammonium bromide and coconut tri- 
20 methyl ammonium chloride and methylsulfate are particularly pre- 
ferred. 

Detergent Builders 
Detergent compositions of the present invention can optional- 
ly comprise inorganic or organic detergent builders to assist in 
25 mineral hardness control. These builders can comprise from 0 to 
about 80% by weight of the composition. When included, these 
builders .typically comprise up to about 60% by weight of the 
detergent composition. Built liquid formulations preferably 
comprise from about 10 to about 25% detergent builder while built 
granular formulations preferably comprise from about 10 to about 
50% by weight detergent builder. 

*• Suitable detergent builders include crystalline aluminosill- 
ca'te ion exchange materials having the formula: 

Na z C(A10 2 ) z *(S10 2 ) y 'xH 2 0 
wherein z and y are at least about 6, the mole ratio of z to y 1s 
from about 1.0 to about 0.5; and x is from about 10 to about 264. 
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Amorphous hydrated aluminosil Icate materials useful herein have 
the empirical formula 

M 2 (zA10 2 *ySi0 2 ) 

wherein H is sodium, potassium, ammonium or substituted ammonium, 
z is from about 0.5 to about 2; and y is 1; this material having a 
magnesium ion exchange capacity of at least about 50 milligram 
equivalents of CaC0 3 hardness per gram of anhydrous aluminosil i- 
cate. 

The aluminosil.icate ion exchange builder materials are in 
hydrated form and contain from about 10% to about 28% of water by 
weight if crystalline, and potentially even higher amounts of 
water if amorphous. Highly preferred crystalline aluminosil icate 
ion exchange materials contain from about 18% to about 222 water 
In their crystal matrix. The preferred crystalline aluminosil i- 
cate ion exchange materials are further characterized by a parti- 
cle size diameter of from about 0.1 micron to .about 10 microns. 
Amorphous materials are often smaller, e.g., down to less than 
about 0.01 micron. More preferred ion exchange materials have a 
particle size diameter of from about 0.2 micron to about 4 
microns. The term "particle size diameter" represents the average 
particle size diameter of a given ion exchange material as deter- 
mined, by conventional analytical techniques such as, for example, 
microscopic determination utilizing a scanning electron micro- 
scope. The crystalline aluminosil icate ion exchange materials are 
usually further characterized by their calcium ion exchange 
capacity, which is at least about 200 mg. equivalent of CaC0 3 
water hardness/g. of aluminosil icate, calculated on an anhydrous 
basis, and which generally is in the range of from' about 300 mg. 
eq./g. to about 352 mg. eq./g. The aluminosil icate ion exchange 
-materials are still further characterized by their calcium ion 
exchange rate which is at least about 2 grains Ca^/gall on/mi n- 
ute/gram/gallon of aluminosil icate (anhydrous basis), and gener- 
ally lies within the range of from about 2 gral ns/gall on/mi n- 
ute/gram/gallon to about 6 grains/gallon/minute/gram/gallon, based 
on calcium ion hardness. Optimum aluminosil icates for builder 
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purposes exhibit a calcium 1on exchange rate of at least about 4 
grains/gal 1 on/m1 nute/gram/gal 1 on . 

The amorphous aluminosilicate ion exchange materials usually 
have a tog exchange capacity of at least about 50 mg. eq. 

5 CaCOg/g. (12 mg. Mg^/g.) and a Mg** exchange rate of at least 
about 1 grain/gall on/mi rrute/gram/ga lion. Amorphous materials do 
not exhibit an observable diffraction pattern when examined by Cu 
radiation (1.54 Angstrom Units).' 

Useful aluminosilicate ion exchange materials are commercial- 

10 ly available. These aluminosilicates can be crystalline or 
amorphous 1n structure and can be naturally-occurring aluminosili- 
cates or synthetically derived. A method for producing alumino- 
silicate ion exchange materials is disclosed in U.S. Patent 
3,985,669 to Krummel , et al . issued October 12, 1976 (herein 

15 incorporated by reference). Preferred synthetic crystalline 
aluminosilicate ion exchange materials useful herein are available 
under the designations Zeolite A, Zeolite P (B), and Zeolite X. 
In an especially preferred embodiment, the crystalline alumino- 
silicate ion exchange material has the formula 

20 Nai 2 C(A10 2 ) 12 (SiO 2 ) 12 ]-*H 2 0 

wherein x 1s from about 20 to about 30, especially about 27. 

Other examples of detergency builders include the various 
water-soluble, alkali metal, ammonium or substituted ammonium 
phosphates, polyphosphates, phosphonates, polyphosphonates, 
carbonates, silicates, borates, polyhydroxysulfonates, polyace- 
tates, carboxylates, and polycarhoxylates. Preferred are the 
alkali metal, especially sodium, saHs of the above. 

Specific examples of inorganic phosphate builders are sodium 
and potassium tri polyphosphate, pyrophosphate, polymeric metaphate 
having a degree of polymerization of from about 6 to 21, and 
orthophosphate. Examples of polyphosphonate builders are the 
sodium and potassium salts of ethylene-l,l-diphosphon1c add, the 
sodium and potassium salts of ethane l-hydroxy-l,i-diphosphonic 
acid and the sodium and potassium salts of ethane, 1,1,2-triphos- 
35 phonic acid. Other phosphorus builder compounds are disclosed 1n 
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U.S. Patents 3,159,581; 3,213,030; 3,422,021; 3,422,137; 3,400,176 
and 3,400,148 Call herein incorporated by reference). 

Examples of nonphosphorus, inorganic builders are sodium and 
potassium carbonate, bicarbonate, sesqui carbonate, tetraborate 
decahydrate, and silicate having a mole ratio of Si0 2 to alkali 
metal oxide of from about 0.5 to about 4.0, preferably from about 

1.0 to about 2.4. 

Useful water-soluble, nonphosphorus organic builders include 
the various alkali metal, ammonium and substituted ammonium 
polyacetates, carboxyl ates , polycarboxylates and polyhydroxy- 
sulfonates. Examples of polyacetate and polycarboxylate builders 
are the sodium, potassium lithium, ammonium and substituted 
ammonium salts of ethyl enedi amine tetraacetic acid, nitrilotri- 
acetic acid, oxydisuccinic acid, mellitic acid, benzene polycar- 
boxylic acids, and citric acid. 

Highly preferred polycarboxylate builders are disclosed in 
U.S. Patent No. 3,308,067 to Diehl, issued March 7, 1967 (herein 
incorporated by reference). Such materials include the water- 
soluble salts of homo- and copolymers of aliphatic carboxyl ic 
acids such as maleic acid, itaconic acid, mesaconic acid, fumaric 
acid, aconitic acid, citraconic acid and methyl enema Ionic acid. 

Other builders include the carboxylated carbohydrates dis- 
closed in U.S. Patent 3,723,322 to Diehl issued March 28, 1973 
(herein incorporated by reference). 

Other useful builders are sodium and potassium carboxymethyl - 
oxymalonate, carboxymethyl oxysuccinate, cis-cyclohexanehexacar- 
boxylate, cis-cyclopentanetetracarboxylate phloroglucinol tri sul- 
fonate, water-soluble polyacrylates (having molecular weights of 
from about 2,000 to about 200,000 for example), and the copolymers 
of maleic- anhydride with vinyl methyl ether or ethylene. 

Other suitable polycarboxylates are the polyacetal carboxy- 
lates disclosed in U.S. Patent 4,144,226, to Crutchfield et al. 
issued March 13, 1979, and U.S. Patent 4,246,495, to Crutchfield 
et al., issued March 27, 1979 (both herein .incorporated by refer- 
ence). These polyacetal carboxylates can be prepared by bringing 
together under polymerization conditions an ester of glyoxylic 
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acid and a polymerization initiator. The resulting polyacetal 
carboxylate ester is then attached to chemically stable end groups 
to stabilize the polyacetal carboxylate against rapid depolymeri- 
zation in alkaline solution, converted to the corresponding salt, 

5 and added to a surfactant. 

Other useful detergency builder materials are the "seeded 
builder" compositions disclosed in Belgian Patent No. 798,856, 
issued October 29, 1973, (herein incorporated by reference). 
Specific examples of such seeded builder mixtures are: 3:1 wt, 

10 mixtures of sodium carbonate and calcium carbonate having 5 micron 
particle diameter; 2.7:1 wt. mixtures of sodium sesquicarbonate 
and calcium carbonate having a particle diameter of 0.5 microns; 
20:1 wt. mixtures of sodium sesquicarbonate and calcium hydroxide 
having a particle diameter of 0.01 micron; and a 3:3:1 wt. mixture 

15 of sodium carbonate, sodium aluminate and calcium oxide having a 
particle diameter of 5 microns. 

Other Optional Detergent Ingredients 
Other optional ingredients which can be included in detergent 
compositions of the present invention,, in their conventional 

20 art-established levels for use (i.e., from 0 to about 20%), 
include solvents, bleaching agents, bleach activators, soil-sus- 
pending agents, corrosion inhibitors, dyes, fillers, optical 
brighteners, germicides, pH adjusting agents (monoethanol amine, 
sodium carbonate, sodium hydroxide, etc.), enzymes, enzyme-stabil- 

25 izing agents, perfumes, fabric softening components, static 
control agents, and the like. 

Detergent Formulations 
Granular formulations embodying the detergent compositions of 
the present invention can be formed by conventional techniques, 

30 i.e., by slurrying the individual components in water and then 
atomizing and spray-drying the resultant mixture, or by pan or 
drum granulation of the ingredients. Granular formulations 
preferably comprise from about 10 to about 30% detergent surfac- 
tant, usually anionic. 

35 Liquid formulations embodying the detergent compositions can 

be built or unbuilt. If unbuilt, these compositions 
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conventionally contain approximately' 15 to 501 total surfactant, 
from 0 to 10% of an organic base such as a mono-, di-, or 
tr1-alkanol amine, a neutralization system such as an alkali metal 
hydroxide and a lower primary alcohol such as ethanol or 
isopropanol, and approximately 20 to 80% water. Such compositions 
are normally homogeneous single phase liquids of low viscosity 
(approximately 100 to 150 centipoise at 75°F). 

Built liquid detergent compositions can be in the form of 
single phase liquids provided that the builder is solubilized in 
the mixture at its level of use. Such liquids conventionally 
contain 10 to 25% total surfactant, 10 to 25% builder which can be 
organic or inorganic, 3 to 10% of a hydrotrope system and 40 to 
77% water- Liquids of this type also have a low viscosity (100 to 
150 centipoise at 75°F). Built liguid detergents incorporating 
components that form heterogeneous mixtures (or levels of builder 
that cannot be completely dissolved) can also comprise detergent 
compositions of the present invention. Such liquids conventional- 
ly employ viscosity modifiers to produce systems having plastic 
shear characteristics to maintain stable dispersions and to 
prevent phase separation or solid settlement. 

Near Neutral Wash pH Detergent Formulations 
While the detergent compositions of the present invention are 
operative within a wide range of wash pHs (e.g. from about 5 to 
about 12), they are particularly suitable when formulated to 
provide a near neutral wash pH, i.e. an initial pH of from about 
6.0 to about 8.5 at a concentration of from about 0.1 to about 2% 
by weight in water at 20°C. Near neutral wash pH formulations are 
better for enzyme stability and for preventing stains from set- 
ting. In such formulations, the wash pH is preferably from about 
7.0 to about 8.5, and more preferably from about 7.5 to about 8.0. 

Preferred near neutral wash pH detergent formulations are 
disclosed in European Patent toplication n° 83200688.6, filed an 
May 16, 1983, J.H.M. Wertz and P.C.E. Goffinet. Ohese preferred 
formulations comprise: 
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(a) from about 2 to about 60% (preferably from about 10 to 
about 25%) by weight of an anionic synthetic surfactant as pre- 
viously defined; 

(b) from about 0.25 to about 123! (preferably from about 1 to 
about 4%) by weight of a cosurfactant selected from the group 
consisting of: 

(i) quaternary ammonium surfactants having the formula: 
[R 2 (0R 3 ) y ][R 4 (0R 3 ) y ] 2 R 5 N + X- 
wherein R 2 , each R 3 , R 4 , R 5 , x and y are as previously 
defined; each y is from 0 to about 10 and the sum of the y 
values is from 0 to about 15; and X is any compatible anion; 

(11) diquaternary ammonium surfactants having the 

formula: 

[R 2 (0R 3 ) y3 3[R 4 (0R 3 ) y 3 2 N + R 3 N + R 5 [R 4 (0R 3 ) y ] 2 (X") 2 
wherein R » R , R , y and X are as defined above; particu- 
larly preferred are the Cg-C 16 alkyl pentamethyl ethyl ene- 
dlamine chloride, bromide and methylsulfate salts; 

(iii) amine surfactants having the formula: 
2 CR 2 ( 3 0R 3 ) ][R 4 (0R 3 ) y ]R 5 N 

wherein R , R , R , R 5 and y are as defined above; particu- 
larly preferred are the C 12 -C 16 alkyl dimethyl amines; 

(iv) diamine surfactants having the formula: 
[R 2 (0R 3 )^][R 4 (0R 3 ) y ]NR 3 NR 5 [R 4 (0R 3 ) y ] 

wherein R , R , R 4 , R 5 and y are as defined above; particu- 
larly preferred are the C 12 -C 16 alkyl dimethyl diamines; 

(v) amine oxide surfactants having the formula: 

[R 2 (0R 3 ) ][R 4 (0R 3 ) 1R 5 N— -*) 
2 "3 4 5J' 

wherein R , R , R , R and y are as defined above; particu- 
larly preferred are the C 12 -C lg alkyldimethyl amine oxides; 
and 

(vl) d1(am1ne oxide) surfactants having the formula: 
[R Z (0R 3 ) ][R 4 ( 0 R 3 ) ]NR 3 NR 5 [R 4 (0R 3 ) ] 

y t i y 

wherein R , R 3 , R 4 , R 5 and y are as defined above; preferred 
are the C 12 -C lg alkyl trimethyl ethylene di (amine oxides) and 
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(c) from about 5% to about 40% by weight (preferably 7 to 
about 30% by weight, and most preferably from about 10 to 20% by 
weight) of a fatty acid containing from about 10 to about 22 
carbon atoms (preferably a C 1Q -C 14 saturated fatty acid or mixture 
thereof); the mole ratio of the anionic surfactant to the cosur- 
factant being at least 1 and preferably from about 2:1 to about 
20:1. 

Such compositions also preferably contain from about 3 to 
about 15% by weight of an ethoxylated alcohol or ethoxylated alky! 
phenol (nonionic surfactants) as previously defined. Highly 
preferred compositions of this type also preferably contain from 
about 2 to about 10% by weight of citric acid and minor amounts 
(e.g., less than about 20% by weight) of neutralizing agents, 
buffering agents, phase regulants* hydrotropes, enzymes, enzyme 
stabilizing agents, polyacids, suds regulants, opacifiers, anti- 
oxidants, bactericides, dyes, perfumes and brighteners, such as 
those described in U.S. Patent 4,285,841 to Barrat et al., issued 
August 25, 1981 (herein incorporated by reference). 

Specific Embodiments of Detergent Compositions 
According to the Present Invention 
Embodiment I 

The following embodiments illustrate, but are not limiting 
of, detergent compositions of the present invention: 
A granular detergent composition is as follows: 



Component % 

Polyurethane of Example 1 1.0 

Sodium C 14 -C 15 alkylethoxysulfate 10.7 

C 13 linear alky! benzene sulfonic acid 4.3 

C 12" C 14 aWpriyrthoxylate (6) 0.5 

Sodium toluene sulfonate 1.0 ■ 

Sodium tripolyphosphate 32.9 

Sodium carbonate 20.3 

Sodium silicate 5.8 
Minors and water Balance to 100 



The components are added together with continuous mixing to 
form an agueous slurry which is then spray dried to form the 
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composition. Instead of the polyurethane, the random copolymer of 
Example 2, the PEI of Example 3 or the diallylamine polymer of 
Example 4 can be substituted therefor. 

Embodiment II 

5 A liquid detergent composition is as follows: 



Component Wt . % 

Random Copolymer of Example 2 1.0 

Sodium C 14 -C 15 alky! polyethoxy (2.5) sulfate 8.3 

C 12" C 14 alk -yl dimethyl amine oxide 3.3 

10 Sodium toluene sulfonate 5^q 

Monoethanol ami ne 2.3 

Sodium nitrilotriacetate jg # 2 
Minors and water Balance to 100 



The components are added tQgether with continuous mixing to 
15 form the composition. Instead of the random copolymer, the 
polyurethane of Example 1, the PEI of Example 3 or the diallyl- 
amine polymer of Example 4 can be substituted therefor. 

Embodiments III and IV 



Liquid detergent compositions are as follows 






Component 


Wt. % 






III 


IV 


PEIof Example 3 


1.5 


1.5 


C 14" C 15 a1k y letn ° x ysulfuric acid 


10.8 




C 14" C 15 al kyl polyethoxy (2.25) sulfuric acid 




10.8 


C 13 linear alkylbenzene sulfonic acid 


7.2 


7.2 


C 12 alkyl trimethylammonium chloride 


1.2 


1.2 


C 12-13 alcoho1 polyethoxylate (6.5) 


6.5 


6.5 


Coconut fatty add 


15.0 


15.0 


Citric acid monohydrate 


6.9 


4.0 


Di ethyl enetri amine pentaacetic acid 


0.9 


0.9 


Protease enzyme 


0.8 


0.8 


Amylase enzyme 


0.3 


0.3 


Monoethanol ami ne 


13.6 


2.0 


Triethanol amine 


3.0 


4.0 


Sodium hydroxide 




2.0 


Potassium hydroxide 




2.8 
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1,2-Propanediol 5.0 5.0 

Ethanol 3 -° 7 -° 

Sodium formate 1*° !*° 

Sodium toluene sulfonate 5.0 
Minors and water Balance to 100 

Embodiment IV is prepared by adding the components together 
with continuous mixing, in the following order to produce a clear 
liquid: a paste premix of the alkylbenzene sulfonic acid, 0.9 
parts of the sodium hydroxide, propylene glycol, and 2.3 parts of 
the ethanol; a paste premix of the al kylpolyethoxysulfuric acid, 
1.1 parts of the sodium hydroxide and 3.1 parts of the ethanol; 
alcohol polyethoxylate; premix of monoethanol amine, tri ethanol - 
amine and brighteners, 1.5 parts potassium hydroxide; balance of 
the ethanol; citric acid; formatcy 1.4 parts potassium hydroxide; 
fatty acid; pentaacetic acid; alky! trimethyl ammonium chloride; 
adjust pH to about 8.4 with potassium hydroxide, water or citric 
acid; enzymes; PEI (50% aqueous solution); and perfume. Embodi- 
ment III can be prepared in a similar manner. 

Embodiment V 

A liquid detergent composition is formulated as follows: 
Component * 
PEI of Example 3 .1.0 
Sodium C 12 alkylpolyethoxy (3) sulfate 12.5 
C 12"" C 13 alcoho1 polyethoxylate (6.5) 23.4 
Monoethanol ami ne 2.0 
Ethanol 9 -° 
Citric acid monohydrate 0«8 
Minors and water Balance to 100 

The components are added together with continuous mixing to 
form the composition. Instead of the PEI, the polyurethane of 
Example 1, the random copolymer of Example 2, or the di ally! amine 
polymer of Example 4 can be substituted therefor. 
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CLAIMS 

1. A water-soluble ethoxylated amine polymer having clay 
soil removal/anti-redeposition properties which comprises a 
polymer backbone other than a polyalkyleneamine backbone, at least 
2 H groups and at least one L-X group, wherein M is a tertiary 
amine group attached to or integral with said backbone; X is a 
nonionic group, anionic group or mixture thereof; and L is a 
hydrophilic chain connecting groups M and X or connecting X to the 
backbone. L also contains the polyoxyalkylene moiety 
-[(R'OjCHgCHgO)^-, wherein R' is C 3 -C 4 alkylene or 
hydroxyalkylene, m and n are numbers such that the moiety 
-(CHgCHgO^- comprises at least about 50% by weight of said 
polyoxyalkylene moiety, and n is at least about 3, except when 
said backbone is a polyethyleneimine backbone, and n is at least 
about 12 when said backbone is a polyethyleneimine backbone. 

Z. A polymer according to Claim 1 wherein said backbone is 
selected from the group consisting of the polyurethanes, the 
polyesters, the polyethers, the polyamides, the polyimides, the 
polyacrylates, the polyacryl amides, the polyvinyl ethers, the 
polyalkylenes, the polyalkarylenes, the polyalkyleneimines, the 
polyvinyl amines, the polyallyl amines , the polydiallylamines, the 
polyvinyl pyridines, the polyaminotria2oles, polyvinyl alcohol, the 
aminopolyureylenes and mixtures thereof. 

3. A polymer according to Claim 2 wherein the number of said 
M and L-X groups are each from 3 to about 40. 

4. A polymer according to Claim 3 wherein m and n are 
numbers such that the moiety -(CHgCHgO)^ comprises at least about 
85% by weight of said polyoxyalkylene moiety. 

5. A polymer according to Claim 4 wherein m is 0 and n is at 
least ^bout 12. 
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6. A polymer according to Claim 5 wherein X is a mixture of 
from 0 to about 30% anionic groups and from about 70 to 100% 
nonionic groups. 

7. A polymer according to Claim 6 wherein said anionic group 
is S0 3 ". 

8. A polymer according to Claim 7 wherein said nonionic 
group is H. 

9. A polymer according to Claim 1 which comprises units 
selected from those having 
formulas I* II and III: 



—^-(A^R^A 1 )^ - N - R J 



(R 5 ) k -C(C 3 H 6 0) m (CH 2 CH 2 0) n ].X 



10 



r f 

— MA 1 -R 1 - A 1 )^ 2 -N 



_l v 



II 

R 6 

A l -Rl-A 1 ). r 2 -c-r 3 - 



w 



lb 



20 



25 



III 



(R 5 ) k -C(C 3 H 6 0) m (CH 2 CH 2 0) n ]-X 



1 ! S I fl H 

wherein A A is -NC-, -CN-, -C0-, -0C- or -C-; 
R ft 

x is 0 or 1; R is H or Cj-C 4 alky! or hydroxyalkyl ; R is C 2 -C 12 
alkylene, hydroxyalkyl ene, alkenylene, cycl oal kyl ene , arylene or 
alkarylene, or a C 2 -C 3 oxyalkyleoe moiety having from 2 to about 
20 oxyalkylene units, provided that no 0-0 or 0-N bonds are formed 
with A 1 ; when 

x is 1, R 2 is -R 5 - except when A 1 is -IS-, or is -(0R 7 )y- or -0R 5 - 
provided that no 0-0 or N-0 bonds are formed with A 1 , and R is 
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-R - except when A 1s or 1s .-<R 7 0) y - or -R 5 0- provided that 
no 0-0 or 0-N bonds are formed with A 1 ; when x is 0, R 2 is 
30 -(OR -OR 5 -. -COR 5 , -OCR 5 -, OfjOR 5 , -NCR 5 , -NCOR 5 -, -CNR 5 , or 

o o o w r6 8 r 



40 



0 

-oHNR 5 - and R 3 1s -R 5 -; R 4 is C.-C. alkyl or hydroxyal kyl ; 
R 



35 R is Cj-C 12 alkylene, hydroxyal kyl ene, cycloalkylene, alkenylene, 
arylene. or alkarylene; R is H or R 4 ; R 7 i s C 2 -C 3 alkylene or 
hydroxyal kyl ene; X is R, S0 3 ', or a mixture thereof; k is 0 or 1; 
m is from 0 to about 5; n is at least about 3; m and n are numbers' 
such that the moiety -(CH 2 CH 2 0) n - comprises at least about 85% by 
weight of the moiety -C^HgOyCH^HgO)^-; y is from 2 to about 
20; the number of u + v and w are such that there are at least 2 N 
groups and at least 2 X groups. 

0 

10. A polymer according to Claim 9 wherein A 1 is -NC- or 
8 H 

-CN-; R 1 1s C 2 -C 6 alkylene; R 2 is -OR 5 - or -(OR 7 -; R 3 is -R 5 0- or 
n j 

-(R 7 0) y -; R 4 1s methyl; R 6 is H or Cj-Cg alkyl; R 7 is ethylene; X 
is H or methyl; k is 0; y is from 2 to about 12. 

11. A polymer according to Claim 10 wherein v and w are 0 
and u is from about 3 to about 40. 

12. A polymer according to Claim 11 wherein m is 0 and n is 
at least about 12. 

13. A polymer according to Claim 1 which comprises units 
selected from those having formulas IV, V and VI. 
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R 3 -N (R Z ) k -C(C 3 H 5 0) m {CH 2 CH 2 0)] n -X 



IV 



-R 1 - 



(R*)< 



l r 

^N-(R 4 ). 



A 1 ). 



(R 2 ) k -C(C 3 H 6 0) m (CH 2 CH 2 0)] n -X 
V 



VI 



0 0 



0 o . - - r . - 

wherein A 1 is -0-, -NC-, -nHo-, -CnH-, -CN-, -OCN- 

R ft" R R R 

0 0 0 Q 
-0C-, -0C0-, -CO-, or -NCN-; 



R 



R is H or C r C 4 alkyl or hydroxyal kyl ; R 1 is substituted- C 2 -C 12 
alkylene, hydroxyal kyl ene, alkenylene, arylene,.or alkarylene or 
C 2 -C 3 ^0xyfflkylene; each R 2 is alkylene, hydroxyal kyl ene, 

alkenylene, arylene or alkarylene; R is Cj-C^ alkyl or hydroxy- 
alkyl, or the moiety -(R 2 ) k -C(C 3 H 6 0) m (CH 2 CH 2 0J n 3-X; each R is 
C,-C 4 alkyl or hydroxyal kyl , or together form the moiety -(CH 2 ) r ~ 
A 2 -(CH 2 ) S -, wherein A 2 is -0- or -CH 2 -. R C 2 -C 3 alkylene or 
hydroxyal kyl ene; X is R, S0 3 ", or a mixture thereof; j is 1 or 0; 
k is 1 or 0; in is from 0 to about 5; n is at lelst about 3; m and 
n are numbers such that the moiety -(CH 2 CH 2 0) n - comprises at least 
about 85% by weight of the moiety -[(C 3 HgO) m (CH 2 CH 2 0) n ]-; r is 1 
or 2, s is 1 or 2 and r + s is 3 or 4; the number u, v and w are 
such that there are at least 2 N groups and at least 2 X groups. 
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o 

14. A polymer according to Claim 13 wherein A 1 1s -CN-, 

8 P*3 H 

-CO- or -0-; R 1 is -CH 2 CH- or -CH^-; R 3 is methyl; each R 4 is 

methyl; X 1s H or methyl; j is 1; k Is 0. 

15. A polymer according to Claim 14 wherein v and w are 0 
and u is from about 3 to about 40. 

16. A polymer according to Claim 15 wherein m is 0 and n is 
at least about 12. 



17. A polymer according to Claim 1 which comprises units 
•selected from those having the general formula VII: 

(R 3 ) k -[(C 3 H fi O) m (CH-CH 7 0)J-X 

[(r 2,. n . ] .. [ . r i.n-]- x -C-rI-n-]- -[-riV 36 m 2 2 n 



I K 

3 ... ^ 3 >k-f C 3 H 6°y C 2 CH 2°)n-> X 



(R o } k -C(C 3 H 6 0) m (CH 2 CH 2 0) n 3-X 

VII 

wherein R is C g - C 12 alkylene, hydroxyalkylene, alkenylene, 
cycloalkylene, arylene or alkarylene, or a C 2 -C 3 polyoxyalkylene 
moiety having from 2 to about 20 oxyalkylene units; each R 2 is 
C x -C 4 alkyl or hydroxyalkyl , • the moiety 

-(R )k"^ C 3 H 6°^m^ CH 2 CH 2°^n-'~ X * or two r2 together form the moiety 
-(CH 2 ) r -A-(CH 2 ) s -, wherein A is -0- or -CHg-; R 3 is Cj-C^ 
alkylene, hydroxyalkylene, alkenylene, arylene or alkarylene; X is 
H, S0 3 ", or mixture thereof; k is 1 or 0; m 1s "from 0 to about 5; 
n 1s at least about 12; m and n are numbers such that the moiety 
-(CH 2 CH 2 0) n - comprises at least about 85% by weight of the moiety 

-K C 3 H 6°>in (CH 2 CH 2 0) n 3 - ; x + * + 2 1s at least 10 - 

18. A polymer according to Claim 17 wherein R 1 is C 2 -C 3 
alkylene; R 2 1s methyl or the moiety -C(C 3 H 6 0) m (CH 2 CH 2 0) J-X; X is 
H; k is 0. " 



6 - 
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19. A polymer according to Claim 18 wherein m is 0. 

20. A polymer according to Claim 1 which comprises units 
lected from those having formulas IX and X: 




X 

wherein R 1 is C r C 4 alky! or hydroxyal kyl ; R 2 is C r C 12 alkylene, 
hydroxyalkylene, alkylsne, arylene or alkarylene; X is H, S0 3 , or 
mixture thereof; k is 1 or 0; m is from 0 to about 5; n is at 
least about 3-, m and n are numbers such that the moiety 
-(CH 2 CH 2 0) - comprises at least about 85* by weight of the moiety 
-C(C 3 H fi 0) m (CH 2 CH 2 0) n -]; x is 1 or 0; y Is 1 when x is 0 and 0 when 
x is 1; the number of u and v is such that there are at least 2 N 
groups and at least 2 X groups. 

1 3 

21. A polymer according to Claim 20 wherein R is methyl; R 
is methyl; X is H; k is 0. 
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22. A polymer according to Claim 21 wherein v is 0 and u is 
from about 3 to about 40. 

23. A polymer according to Claim 22 wherein m is 0 and n is 
at least about 12. 

24. A detergent composition, which comprises: 

(a) from about 1 to about 75% by weight of a nonionlc, 
anionic, ampholyte, " zwitterionic or cationic detergent surfactant 
or mixture thereof; and 

(b) from about 0.05 to about 951 by weight of an ethoxylated 
amine polymer having clay soil removal/antl-redeposition proper- 
ties which comprises a polymer backbone other than a polyalkylene- 
amine or polyalkyleneimlne backbone, at least 2 H groups and at 
least one L-X group, wherein M is a tertiary amine group attached 
to or integral with said bakcbone; X is a nonionic group, anionic 
group or mixture thereof; and L is a hydrophilic chain connecting 
groups M and X or connecting X to said backbone; L also containing 
the polyoxyalkylene moiety -C(R'O) JCH 2 CH 2 0) n ]-, wherein R' is 
C 3 -C 4 alkylene or hydroxyal kyl ene , m and n are numbers such that 
the moiety -(CH 2 CH 2 0) n - comprises at least about 50% by weight of 
said polyoxyalkylene moiety; and n is at least about 3. 

25. A composition according to Claijn24 wherein said backbone 
is selected from the group consisting of the polyurethanes, the 
polyesters, the polyethers, the polyamldes, the polyimides, the 
polyacrylates, the polyacryl amides, the polyvinyl ethers, the 
polyalkyelenes, the .polyalkarylenes. the polyvinyl amines, the 
polyallyl amines, the polydiallylamlnes, the polyvinyl pyridines, 
the polyamlnotrlazoles, polyvinyl alcohol, the aminopolyureylenes 

. and mixtures thereof. 

26. A composition according to Claim25 wherein said polyoxy- ~ 
alkylene moiety consists entirely of the moiety -(CH 2 CH 2 0) n -. 

27. A composition according to Claim26 wherein n is at least 
about 12. 
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28. A composition according to daim27 wherein X is a mixture 
of from 0 to about 30% anionic groups and from about 70 to 100% 
nonionic groups. 



29. A composition according to Claims wherein said nonionic 
group is H. 

30. A composition according to daim29 wherein the number of 
M and L-X groups are each from about 3 to about 40. 

31. A composition according to ClaJm23 wherein said amine 
polymer comprises from about 0.1 to about 10% by weight of the 
composition. 

32. A composition according to Claim 31 wherein said amine 
polymer comprises units selected from those having formulas I, II 
and Ills 



(A^R^A 1 ),,^ 2 - H - R 3 - 
I • 

(R 5 ) k -C(C 3 H 6 0) ni (CH 2 CH 2 0) n ]-X 



»4 _ 



.(A 1 -R 1 - A 1 ) -R 2 -N -R 3 



II 



- 9 - 



0111 984 



-(A 1 - R 1 - A 1 ) x R 2 - C - R 3 



w 



(R 5 ) |c -C<C 3 H 6 0) in (CH 2 CH 2 0) n >X 



III 



0 0 0 0 0 
1 it if ft g y 

wherein A 1s -NC-, -CN-, -CO-, -OC- or -C-; 

k R 

x is 0 or 1; R is H or C r -C 4 alky.1 or hydroxyalkyl; R 1 is C 2 -C 12 
alkylene, hydroxyalkyl ene, alkenylene, arylene or alkarylene, or a 
C 2 -C 3 oxyalkylene moiety having from 2 to about 20 oxyalkylene 
units, provided that no 0-0 or 0-N bonds are formed with A 1 ; when 

0 

x is 1, R 2 is -R 5 - except when A 1 is -/!-, or 1s -(0R 7 ) y - or -0R 5 - 
provided that no 0-0 or N-0 bonds are formed with A 1 , and R 3 is 

0 

-R 5 - except when A is or is -(R 7 0) - or -R 5 0- provided that 

no 0-0 or 0-N bonds are formed with A 1 ; when x is 0, R 2 is 
-(0R 7 ) y --, -OR 5 -, -COR 5 , -OCR 5 -, OCOR 5 , -NCR 5 , -NC0R 5 -, -CNR 5 , or 
0 0 0 RO RO OR 

{ 

-0CNR 5 - and R 3 is -R 5 -; R 4 is C^-C^ alkyl or hydroxyalkyl; 
R - 

5 

R 1s Cj-C 12 alkylene, hydroxyalkyl ene, alkenylene, cycloalkylene, 
arylene, or alkarylene; R 6 is H or R 4 ; R 7 is C 2 -C 3 alkylene or 
hydroxyalkyl ene; X is R, S0 3 ", or a mixture thereof; k is 0 or 1; 
m is from 0 to about 5; n is at least about 3; m and n are numbers 
such that the moiety -(CH 2 CH 2 0) n - comprises at least about 85% by 
weight of the moiety -C(C 3 H 6 0) |n (CH 2 CH 2 0) |r J-; y is from 2 to about 

20; the number of u + v and w are such that there are at least 2 N 
groups and at least 2 X groups. 
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33. A composition according todaim32 wherein A is 

-nL or JL; R 1 is C,-C 6 alkylene; R 2 is -OR 5 - or -(OR 7 )- ; R 3 is 
-R 5 0- or -(R 7 0) -; R^is methyl; R 5 is C 2 -C 3 alkylene; R is H or 
C.-C, alkyl; R^is ethylene; X is H or methyl; k is 0; y 1s from 2 
to about 12. 

34. A composition according to Claim 33 wherein v and w are 
each 0 and u is from about 3 to about 40. 

35. A composition according to Claim 34 wherein m is 0 and n 
is at least about 12. 



36. A composition according to claim 31 wherein- said amine 
polymer comprises units selected from those having formulas IV, V 
and VI: 



(A 1 )" 



r-. N (r) k -C(C 3 H 6 0) m (CH 2 CH 2 0)] n -X 

IV 



(A 1 ). 



HCR 2 ) k -[(C 3 H 6 0) m (CH 2 CH 2 0)] n -X 



(R 2 ) 



j ^N + -(R 4 ) 2 



V 



VI 
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R is H or Cj-C^ alkyl or hydroxyalkyl; R is substituted C 2 ~C 12 
alkylene, hydroxyalkyl ene, alkenylene, arylene, or alkarylene or 

20 C 2" C 3 oxyalkylene; each R Z is Cj-C 12 alkylene, hydroxyalkyl ene, 
alkenylene, arylene or alkarylene; R 3 is c j" C 4 alkyl or 
hydroxyalkyl, or the moiety -(R 2 ) k -[(C 3 H 6 0) m (CH 2 CH 2 0) n 3-X; each R 4 
is Cj-C^ alkyl or hydroxyalkyl, or together form the moiety 
-(CH 2 ) r -A 2 -(CH 2 ) s -,. wherein A 2 is -0- or -CHg-; R 5 C 2 -C 3 alkylene 

25 or hydroxyalkyl ene; X is R, S0 3 "V or a mixture thereof; j is 1 or 
0; k is 1 or 0; m is from 0 to about 5; n is at least about 3; m 
and n are numbers such that the mQiety -(CH 2 CH 2 0) n - comprises at 
least about 85% by weight of the moiety -C(C 3 H 6 0) m (CH 2 CH 2 0) n ]-; r 
is 1 or 2, s is 1 or 2 and r + s is 3 or 4; the number u f v and w 

30 are such that there are at least 2 N groups and at least 2 X 
groups. 

37. A composition according to Claim36 wherein A 1 is 
0 { CH 3 

35 -CN-, -CO- or -0-; R 1 is -CHgCH- or -ChJ;- alkylene; R 4 is methyl; 
X is H or methyl; j is 1; k is 0. 

38. A composition according to Claim 37 wherein v and w are 
each 0 and u is from about 3 to about 40. 

39 w A composition according to Claim 38 wherein m is 0 and n 
is at least about 12. 

40. A composition according to Claim31 wherein said amine 
polymer comprises units selected from those having formulas VII 
and VIII: 
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<CH 2 ) y (CH 2 ) 



(CH 2 ) X - 




VIII 

wherein R 1 is Cj-C 4 alkyl or hydroxyal kyl ; R Z is Cj-C^ alkylene, 
hydroxyal kyl ene, alkylene, arylene or alkarylene; X is H, S0 3 ", or 
mixture thereof; k is 1 or 0; ra is from 0 to about 5; n is at 
least about 3; m and n are numbers such that the moiety 
-(CH 2 CH 2 0) n - comprises at least about 8535 by weight of the moiety 
. -C(C 3 H 6 0) m (CH 2 CH 2 0) n -]; x is 1 or 0; y is 1 when x is 0 and 0 when 
x is 1; the number of u and v is such that there are at least 2 N 
groups and at least 2 X groups. 
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41. A composition according to Claim 40 wherein R is 
methyl; R 3 is methyl; X is H; k is 0. 

42. A composition according to claim 41 wherein v is 0 and u 
is from about 3 to about 40. 

43. A composition according to Cla±m42 wherein m is 0 and n 
is at least about 12. 

.44. A -composition according to Clalm3l wherein said deter- 
gent surfactant is selected from nonionic surfactants, anionic 
surfactants and mixtures thereof. 

45. A composition according* to Claim 44 further comprising 
from 0 to about 80% by weight of a detergent builder. 
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Description 

Technical Re Id 

The present application relates to ethoxylated amine polymers having clay-soil removal/anti- 
s redeposition properties when used in detergent compositions. 

A particularly important property of a detergent composition is its ability to remove particulate type 
soils from a variety of fabrics during laundering. Perhaps the most important particulate soils are the clay- 
type soild. Clay soil particles generally comprise negatively charged layers of aluminosilicates and 
positively charged cations (e.g. calcium) which are positioned between and hold together the negatively 
10 charged layers. 

A variety of models can be proposed for compounds which would have clay soil removal properties. 
One model requires that the compound have two distinct characteristics. The first is the ability of the 
compound to adsorb onto the negatively charged layers of the clay particle. The second is the ability of the 
compound, once adsorbed, to push apart (swell) the negatively charged layers so that the clay particle 
75 loses its cohesive force and can be removed in the wash water. 

One class of ciay-soil removal compounds which appears to work according to this model are the 
polyethoxy zwitterionic surfactants disclosed in U.S. Patent 4,301,044 to Wentler et al. f issued November 
17, 1981. Representative of such compounds are those having the formula: 

CH, 0 

R - rf -(CH 2 ) x C.0-(CH 2 CH 2 0) y S0 3 ' . 

CH 3 

25 wherein R 1 is a C^— C 20 alkyl group, x is 1 or an integer of from 3 to 5, and y is from 6 to 12. See also U.S. 
Patent 3,929,678 to Laughlin et al., issued December 30, 1975 (detergent composition containing 
polyethoxy zwitterionic surfactant plus other detergent surfactants); U.S. Patent 3,925,262 to Laughlin et 
al., issued December 9, 1975 (detergent composition containing polyethoxy zwitterionic surfactants with 
detergent builders); U.S. Patent 4,157,277 to Gosselink et al., issued June 26, 1979 (C 4 polyoxyalkylene 

30 zwitterionic surfactants useful in detergent compositions); U.S. Patent 4,165,334 to Gosselink et al., issued 
August 21, 1979 (sulfonium-type polyethoxy zwitterionic surfactants). 

These polyethoxy zwitterionic surfactants are generally compatible with other detergent surfactants . 
such as the nonionic, zwitterionic and ampholytic types. However, as suggested in the Wentler et al. patent, 
most anionic surfactants interfere with the particulate soil removal performance of these compounds; 

35 anionic soils such as fatty acids likewise interfere. Because anionic detergent surfactants form the most 
important class of such materials for use in detergent compositions, the lack of compatibility between 
these polyethoxy zwitterionic surfactants and anionic surfactants poses a significant handicap where 
particulate (clay) soil removal is desired. 

In addition to clay soil removal, one of the other properties mentioned in the Laughlin et al. patents 

40 with regard to these polyethoxy zwitterionic surfactants is the ability to keep the removed soil in 
suspension during the laundering cycle. Soil which is removed from the fabric and suspended in the wash 
water can redeposit onto the surface of the fabric. This redeposited soil causes a dulling or "graying" effect 
which is especially noticeable on white fabrics. Because soil is normally hydrophobic, this graying effect is 
a particularly important problem for those fabrics made in total or in part from hydrophobic fibers, e.g. 

45 polyester. 

To minimize this problem, anti-redeposition or whiteness maintenance agents can be included in the 
detergent composition. Besides the previously mentioned polyethoxy zwitterionic surfactants, there are a 
variety of other compounds which can be used as anti-redeposition agents. One class of agents are the 
water-soluble copolymers of acrylic or methacrylic acid with acrylic or methacrylic acid-ethylene oxide 

so condensates disclosed in U.S. Patent 3,71 9,647 to Hardy et al., issued March 6, 1973. Another class of anti- 
redeposition agents are the cellulose and carboxymethylcellulose derivatives disclosed in U.S. Patent 
3,597,416 to Diehl, issued August 3, 1971 (ionic combination of dodecyltrimethyl phosphonium chloride 
and sodium carboxymethylcellulose), and U.S. Patent 3,523,088 to Dean et al., issued August 4, 1970 
(combination of alkali metal carboxymethylcellulose and hydroxypropylcellulose). A mixture of 

55 compounds has also been used to provide not only anti-redeposition, but also clay soil removal properties. 
See U.S. Patent 4,228,044 to Cambre, issued October 14, 1980, which discloses detergent compositions 
having anti-redeposition and clay soil removal properties which can comprise a nonionic alkyl polyethoxy 
surfactant, a polyethoxy alkyl quaternary cation ic surfactant and a fatty amide surfactant. 

These anti-redeposition agents do have a number of significant handicaps. While effective to keep soil 

60 suspended, these compounds may lack additional clay soil removal properties. Moreover, as disclosed in 
the Diehl and Dean et al. patents, mixtures of compounds can be required to achieve the anti-redeposition 
benefit. To the extent that there are combined anti-redeposition/clay soil removal benefits as disclosed in 
the Cambre patent, mixtures of compounds are also required. 

It is therefore an object of the present invention to provide compounds useful in detergent 

55 compositions which provide particulate soil, especially clay soil, removal benefits. 
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It is a further object of the present invention to provide compounds useful in detergent compositions 
which provide clay soil removal benefits and are anionic detergent surfactant compatible. 

It is yet another object of the present invention to provide compounds useful in detergent 
compositions having anti-redeposition properties. 
5 It is yet a further object of the present invention to provide compounds useful in detergent 
compositions which combine both clay soil removal and anti-redeposition properties. 

These and further objects of the present invention are hereinafter disclosed. 

Background Art 

io U.S. Patent 3,301,783 to Dickson, et al., issued January 31, 1967, discloses oxyalkylated, acylated, 
alkylated, carbonylated and olefinated derivatives of pbJyalkyleneimines, in particular poiyethyleneimines 
(PEIs). For the oxyalkylated derivatives, the alkylene oxide (e.g. ethylene oxide) is reacted with the 
polyalkyleneimine in a mole ratio of from 1:1 to 1000:1, and preferably in a ratio of from 1:1 to 200:1. 
* Among the ethoxylated PEIs disclosed are Examples 1— 0 7 and 1— 0 8 formed by condensing 105 and 200 

15 moles, respectively, of ethylene oxide with a 900 M.W. PEL The degree of ethoxylation calculates out to 
about 4.5 and about 8 ethoxy groups per reactive site, respectively. See also Examples 27 — 0 a and 27 — 0 6 
which disclose ethoxylated polypoFopyieneiminies (M.W. 500) which have about 4 and about 8 ethoxy 
units per reactive site, respectively. Amongst the numerous disclosed uses of these polyalkyleneimine 
derivatives is a teaching that they are useful as detergents, softening agents, and anti-static agents. 

20 Preferred uses disclosed by this patent are- as chelating agents, lubricating oil additives, emulsifying 
agents, and cutting oils. m 

U.S. Patent 2,792,371 to Dickson, issued May 14, 1957, teaches a process for breaking petroleum 
emulsions with oxyalkylated tetraethylene pentaamines (TEPA). Ethoxylated TEPAs specifically disclosed 
include those having about 5 (Example 3aa), about 7 (Example 4aa), about 8.5 (Example 5a) and about 15.5 

25 (Example Be) ethoxy units per reactive site. Similarly, U.S. patent 2,792,370 to dickson issued May 14, 1957, 
teaches a process for breaking petroleum emulsions with oxyalkylated triethylene tetramines (TETAs) 
including those having about 5.5 (Example 3aa), about 7.5 (Example 4aa), about 9 (Example 5a) and about 
16.5 (Example Be) ethoxy units per reactive site. See also U.S. Patent 2,792,372 to Dickson, issued May 14, 
1957, (oxyalkylated higher PEAs used to break petroleum emulsion); U.S. Patent 2,792,369 to Dickson, 

30 issued May 14, 1957 (oxyalkylated diethylene triamines used to break petroleum emulsions). 

U.S. Patent 4,171,278 to Andree et al., issued October 16, 1979, discloses cold water detergent 
compositions containing a detergent surfactant (e.g. anionic) and a hydroxyalkyl amine in a weight ratio of 
100:1 to 1:1. The amine can have the formula: 



35 



40 




45 wherein R n is d— C n6 alkyl; R 2 is H or d— C 16 alkyl; R, + R 2 have 6—20 carbon atoms; R 4 Is H or methyl; m, 
n, and o, are each 0 to 3 and A is bridging group such as 



so 



55 



|3 
.(CH), 



J y 



(CH 2 CH0) p H 



wherein R 3 is H or methyl; x is 2 to 6; y is 1 to 3; and p is 0 to 3; the sum of m to p being 1 to 5.5, and 
preferably 1 to 2. See also German Patent Document 2,165,900 to Henkel, published July 5, 1973, which 
discloses a washing agent for graying prevention formed by the reaction product of a PEI with an 
alkylglycidylether and ethylene oxide (2-hydroxyethyl moiety at each reactive site when ethoxylated). 

U.S. Patent 3,838,057 to Barnes et al., issued September 24, 1974, discloses toilet bars containing 
ethoxylated quaternary ammonium compounds, including ethoxylated, quaternized PEIs taught to be 




5 



H(-rf - CH 2 - CH 2 -) n HnX" 
(E0) x 



to wherein R, is a compatible quaternary nitrogen substituent; n is at least 2; x is from 3 to 40; and X" is a 
compatible anion. Preferred compounds are those where R n is a Ca— C22 alkyi group or the group: 



IB where R' is a Ca — C 22 a I Icy 1 grop and y is from 3 to 40. See also U.S. Patent 4,179,382 to Rudkin et al., issued 
December 18, 1979; U.S. Patent 4,152,272 to Young, issued May 1, 1979; and European Patent Application 
-2,085 to Rudkin et al., published May 30, 1979, which disclose ethoxylated quaternized poiyamines having 
C 14 to C 24 alkyl or alkenyl groups attached to one of the nitrogen atoms useful as fabric softeners. 

There are several patents which disclose detergent compositions, shampoo compositions and the like 

20 containing slightly ethoxylated PEls (ethylene oxide:PEI weight ratio of 4:1 or less) to enhance the 
deposition and retention of particulate substances such as antimicrobials. See, for example, U.S. Patent 
3,489,686 to Parran, issued January 13, 1970; U.S. Patent 3,580,853 to Parran, issued May 25, 1971 ; British 
Patent Specification 1,111,708 to Procter & Gamble published May 1, 1968, U.S. Patent 3,549,546 to Moore, 
issued December 22, 1970; and U.S. Patent 3,549,542 to Holderby, issued December 22, 1970. 



The present invention relates to water-soluble ethoxylated amine polymers having clay soil removal/ 
anti-redeposition properties useful in detergent compositions. These polymers comprise a polymer 
backbone other than a polyalkyleneamine backbone, at least 2 M groups and at least one L — X group, 

30 wherein M is a tertiary amine group attached to or integral with the backbone; X is a nonionic group, 
anionic group or mixture thereof; and L is a hydrophilic chain connecting groups M and X or connecting X 
to the backbone. L also contains the polyoxyalkylene moiety — [(R'OJ^CHaCHaO),,] — , wherein R' is C 3 — C 4 
alkylene or hydroxyalkylene, m and n are numbers such that the moiety — (CH 2 CH 2 0) n — comprises at least 
50% by weight of said polyoxyalkylene moiety, and n is at least 3, except when the polymer backbone is a 

as polyethyleneimine backbone, and n is at least 12 when the polymer backbone is a polyethyleneimine 
backbone. 

The ethoxylated amine polymers of the present invention provide clay soil removal benefits while 
being anionic detergent surfactant compatible. At most wash pHs, it is believed nitrogen atoms of the 
polymer are protonated to form positively charged centers which, together with the remaining polar 
40 nitrogen atoms, cause adsorption of the polymer onto the negatively charged layers of the clay particle. It is 
also believed that the hydrophilic ethoxy units attached to the polymer backbone swell the clay particle so 
that it loses its cohesive character and is swept away in the wash water. 

The anti-redeposition benefits provided by these ethoxylated amine polymers are also believed to be 
due to the positively charged centers which, together with the remaining polar nitrogen atoms, cause it to 
45 be absorbed onto soil suspended in the wash water. As more and more of these polymers adsorb onto the 
suspended soil, it becomes encased within a hydrophilic layer provided by the attached ethoxy units. As 
such, the hydrophilically encased soil is prevented from redepositing on fabrics, in particular hydrophobic 
fabrics such as polyester, during the laundering cycle. 

50 Ethoxylated Amine Polymers 

The water-soluble ethoxylated amine polymers of the present invention comprise a polymer backbone 
other than a polyalkyleneamine backbone, and at least 2 M groups and at least one L— X group, wherein M 
is a tertiary amine group attached to or integral with the backbone; X is a nonionic group, an anionic group 
or mixture thereof; and L is a hydrophilic chain connecting groups M and X, or connecting X to the polymer 

55 backbone. 

As used herein, the term "polymer backbone" refers to the polymeric moiety to which groups M and 
L— X are attached to or integral with. Included within this term are oligomer backbones (2 to 4 units), and 
true polymer backbones {5 or more units). 

As used herein, the term "attached to" means that the group is pendent from the polymer backbone, 
60 examples of which are represented by the following general structures A and B: 



R'COO(EO) y — CHaCHOHCHjr- 



25 



Disclosure of the Invention 



H 

i 



* — r 



L 



X 



£5 



X 



A 



B 



4 



EP 0111 984 B1 

As used herein, the term "integral with" means that the group forms part of the polymer backbone, 
examples of which are represented by the following general structures C and D: 



20 



— M— M | 

\ \ 

X X 
C D 

to 

Any polymer backbone (other than a polyalkyleneamine backbone) can be used as long as the 
ethoxylated amine polymer formed is water-soluble and has clay soil removal/anti-redeposition properties. 
Suitable polymer backbones can be derived from the polyurethanes, the polyesters, the polyethers, the 
polyamides, the polyimides, the polyacrylates, the polyacrylamides, the polyvinylethers, the 
75 poiyethylenes, the polypropylenes and like polyalkylenes, the polystyrenes, the polyalkyleneimines, the 
polyvinylamines, the poiyallylamines, the polydiallylamines, the polyvinylpyridines, the 
polyaminotriazoles, polyvinyl alcohol, the aminopolyureylenes and mixtures thereof. 

As used herein, the term "polyalkyleneamine backbone" refers to polymer backbones having the 
following general formula: 



[H Z N — ] w — [ — R 1 — N — ] — x — [ — R 1 — N — ] — y — [ — R 1 — NH 2 ] Z 

H 



wherein R 1 is C*— C 12 alkylene, hydroxyalkytene, alkenylene, arylene or alkarylene, or a C*— C 3 oxyalkylene 
25 moiety having from 2 to about 20 oxyalkylene units provided that no O — N or O — O bonds are formed; w is 
1 or 0; x + y + z is from 2 to 9; and y + z is from 2 to 9. Such polymer backbones are particularly 
represented by the polyethyleneamines (PEAs) where R 1 is ethylene, and x + y + z is from 3 to 7. These 
PEAs can be obtained by reactions involving ammonia and ethylene dichloride, followed by fractional 
distillation. The common PEAs obtained are triethylenetetramine (TETA) and tetraethylenepentamine 
30 (TEPA). Above the pentamines, i.e., the hexamines, heptamines, octamines and possibly nonamines, the 
cogenerically derived mixture does not appear to separate by distillation and can include other materials 
such as cyclic amines and particularly piperazines. There can also be present cyclic amines with side chains 
in which nitrogen atoms appear. See U.S. Patent 2,792,372 to Dickson, issued May 14, 1957, which 
describes the preparation of PEAs. 
35 As used herein, the term "polyalkyleneimine backbone" refers to a polymer backbone having the 

following general formula: 

[H 2 N] [R 1 — N— I — x — R 1 — N — ] — y — [R 1 NH 2 ] 2 

40 wherein R 1 is defined as above; x + y + z is at least 10. 

M can be any compatible tertiary amine group. The tertiary amine group can be represented by the 
following general structures E and F: 



v 



45 N N 

I 

F 

so Particularly preferred M groups are those represented by general structure E. The tertiary amine group M is 
also preferably positioned close to or integral with the polymer backbone. 

In the preceding formula, X can be any compatible nonionic group, anionic group or mixture thereof. 
Suitable nonionic groups include 0,-0* alkyl or hydroxyalkyl, ester or ether groups, preferably acetate or 
methyl ether, respectively; hydrogen (H); or mixtures thereof. The particularly preferred nonionic group is 

ss H. With regard to anionic groups, P0 3 * a and S0 3 " are suitable. The particularly preferred anionic group is 
S0 3 ~. It has been found that the relative percentage of anionic groups to nonionic groups can be important 
to the clay soil removal/anti-redeposition properties provided by the ethoxylated amine polymer. A mixture 
of from 0 to 30% anionic groups and from 70 to 100% nonionic groups provides preferred properties. A 
mixture of from 5 to 10% anionic groups and from 90 to 95% nonionic groups provides the most preferred 

GO properties. Usually, a mixture of from 0 to 80% anionic groups and from 20 to 100% nonionic groups 
provides suitable clay soil removal/anti-redeposition properties. 

The ethoxylated amine polymers of the present invention normally have a ratio of groups M to groups 
X of 1:1. However, by appropriated copolymerization of tertiary amine, anionic (non-ionic) (i.e. containing 
the group L— X), or mixed tertiary amine/anionic (nonionic) monomers, the ratio of cationic groups M to 

65 groups X can be varied. The ratio of groups M to groups X can usually range from 2:1 to 1 :10. In preferred 
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polymers, the ratio is from 1:1 to 1:5. The polymers formed from such copolymerization are typically 

random, i.e. the tertiary amine, anionic (nonionic), or mixed tertiary amine/anionic {nonionic) monomers 

copolymerize In a nonrepeating sequence. 

The units which contain groups M and groups L — X most preferably comprise 100% of the ethoxylated 
5 amine polymers of the present invention. However, inclusion of other units (preferably nonionic) in the 

polymers is also permissible. Examples of other units include the acrylamides and the vinylethers. These 

other units can comprise from 0 to 90% of the polymer (from 10 to 100% of the polymer being units 

containing M and L— X groups). Typically, these other units comprise from 0 to 50% of the polymer (from 

50 to 100% of the polymer being units containing M and L— X groups). 
10 The number of groups M and L — X usually ranges from 2 to 200. Typically, the number of groups M 

and L— X is from 3 to 100. Preferably, the number of groups M and L — X is from 3 to 40. 

Other than moieties for connecting groups M and X, or for attachment to the polymer backbone, 

hydro phi lie chain L usually consists entirely of the polyoxyalkylene moiety — [(R'0) m — {CH 2 CH 2 0) n ] — . The 

moieties — (R'0) m — and — (CH 2 CH 2 0) n — of the polyoxyalkylene moiety can be mixed together or 
15 preferably form blocks of — (R'OL— and — (CH 2 CH 2 0) n — moieties. R' is preferably C 3 C 6 (propylene); m is 

preferably from 0 to 5, and most preferably 0, i.e. the polyoxyalkylene moiety consists entirely of the moiety 
. — (CH 2 CH 2 OJ n — . The moiety — (CH 2 CH 2 0) n — preferably comprises at least 85% by weight of the 

polyoxyalkylene moiety, and most preferably 100% by weight (m is 0). Forthe moiety — (CH 2 CH a O) n — , n is 

usually from 3 to 100. Typically n is from 12 to 42. 
20 A plurality (2 or more) of moieties — L— X can also be hooked together and attached to group M or to 

the polymer backbone, examples of which are represented by the following general structures G and H: 
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Structures G and H can be formed, for example, by reacting glycidol with group M or the polymer 
backbone, and then ethoxylating the subsequently formed hydroxy groups. 

The level at which the ethoxylated amine polymers of the present invention can be present in the 
detergent compositions can vary widely depending upon the polymer used, the type of detergent 
formulation (liquid, granular), and the benefits desired. These compositions can be used as laundry 
detergents, laundry additives, or laundry pretreatments. Generally, these polymers can be included in an 
amount of from 0.05 to 95% by weight of the composition, with a usual range of from 0.1 to 10% by weight 
for laundry detergents. Preferred detergent compositions comprise from 0.5 to 5% by weight of the 
polymer of the present invention. For these preferred compositions, the polymer is typically present at 
from 1 to 3% by weight. The polymer is normally present at a level that provides from 2 ppm to 200 ppm, 
preferably from 10 ppm to 100 ppm, of the polymer in the wash solution at recommended U.S. usage 
levels, and normally from 30 ppm to 1000 ppm, preferably from 50 ppm to 500 ppm for European usage 
levels. 

Representative classes of ethoxylated amine polymers of the present invention are as follows: 

A. Pofyurethane, Polyester, Polyether, Pofyamide 

One class of suitable ethoxylated amine polymers are derived from polyurethanes, polyesters, 
polyethers or polyamides. These polymers comprise units selected from those having formulas I, II and III: 



-^-(A 1 -R 1 -A 1 0 x -R 2 - N - R? 



(R =, ) k -C(C 3 H 6 0) n) (CH 2 CH 2 0) n ]-X 
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10 



15 



20 



■(A 



R 

A 1 ) x R 2 - C - R 3 



III 



wherein A is 



-NC 

i 

R 



0 0 0 0 0 

it ii ii ii n 

C-, -CN-. -CO-, -0C- or -C-; 



x is 0 or 1; R is H or C n — C« alkyl or hydroxyaikyl; R 1 is C 2 — C n2 alkylene, hydroxyalkylene, alkenylene, 
arylene or alkarylene, or a C*— C 3 oxyalkyiene moiety having from 2 to 20 oxyalkylene units, provided that 
no O— O or O — N bonds are formed with A 1 ; when x is t, R 2 is — R 6 — except when A is 

O 

II 



25 



or is — (OR 7 ) y — or —OR 6 — provided that no O— O or N — O bonds are formed with A 1 , and R 3 is — R 5 — 
except when A is 

O 

II 



30 or is — <R 7 0) y — or — R 5 0— provided that no O— 0 or O — N bonds are formed with A 1 ; when x is O, R 2 is 
-<OR 7 ) y - -OR 5 - 

—COR 8 , —OCR 5 —, OCOR 5 , — NCR 5 , — NCOR 6 — , — CNR 5 , or — OCNR 5 — 

35 Jl II II III III III I 

O 0 O RO RO OR R 



45 



and R 3 is— R s — ; R 4 is C^—C A alkyl or hydroxyaikyl; R s is C,— C 12 alkylene, hydroxyalkylene, cycloalkylene, 
alkenylene, arylene, or alkarylene; R 6 is H or R 4 ; R 7 is Cg— C 3 alkylene or hydroxyalkylene; X is R, S0 3 ~, or a 
40 mixture thereof; k is 0 or 1; m is from 0 to 5; n is at least 3; m and n are numbers such that the moiety 
— <CH2CH a 0) n — comprises at least 85% by weight of the moiety — [(C 3 H e O) m (CH a CH a O) n l— ; y is from 2 to 
20; the number of u + v and w are such that there are at least 2 N groups and at least 2 X groups. 

In the above formulas, A 1 is preferably 



— NC — or — CN— 

I I 
R R; 

A 2 is preferably — 0 — ; x is preferably 1; and R is preferably H. R 1 can be linear 

(e.g. -CH 2 -CH 2 -CH 2 - t -CH 2 -£H-) 

or branched (e.g. 

? H 3 
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70 



20 



25 



alkylene, hydroxyalkylene, alkenylene, cycloalkenylene, alkarylene or oxyalkylene; when R 1 is a C 2 — C 3 
oxyalkylene moiety, the number of oxyalkylene units is preferably from 2 to 12; R 1 is preferably C 2 — C 6 
alkylene or phenylene, and most preferably C 2 — C 6 alkylene (ethylene, propylene, hexamethylene). R 2 is 
preferably^— OR 5 — or — (OR 7 ) y ; R 3 is preferably — R s O— or — <R 7 0) y — ; R* is preferably methyl. Like R 1 , R 5 
can be linear or branched, and is preferably C^— Cg alkylene; R 6 is preferably H or C, — C 3 alkyl; R 7 is 
preferably ethylene; X is preferably H or methyl; k is preferably 0; m is preferably 0; r and s are each 
preferably 2; y is preferably from 2 to 12. 

In the above formulas, n is preferably at least 6 when the number of N and X groups are each 2 or 3; n is 
most preferably at least 12, with a typical range of from 12 to 42 for all ranges of u + v + w. For 
homopolymers (v and w are 0), u is preferably from 3 to 40, and is most preferably from 3 to 20. For random 
copolymers (u is at least 1 or preferably 0), v and w are each preferably from 3 to 40. 



B. Pofyacrylate, Polyacrylamide, Polyviny lether 

Another class of suitable ethoxylated amine polymers are derived from polyacrylates, polyacrylamides 
15 or polyvinyl ethers. These polymers comprise units selected from those having formulas IV, V and VI. 



(R ) . 

r 3 -n^ — i{R 2 ) k -C(c 3 H 6 o) m (CH 2 CH 2 o)] n -x 



IV 
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( R ) k -[ ( C 3 H 6 0 ) m (CH 2 CH 2 0 ) ] n -X 
AO wherein A* is 



« 

-NC-, 
R 



0 



0 0 

II II 

-CNC- 
R 



0 
II 

-OCN- 
I 

R 



1 




VI 



-0C0-, -C0-, or 



■n 

R R 



R is H or C t — C 4 alkyl or hydroxyalkyl; R 1 is substituted C 2 — C 12 alkylene, hydroxy alkylene, alkenylene, 
arylene, or alkarylene or Ca— C 9 oxyalkylene; each R 2 is d — C 12 alkylene, hydroxyalkylene, alkenylene, 
arylene or alkarylene; R 3 is d— C 4 alkyl or hydroxyalkyl, or the moiety — (R 2 ) k — [{C 3 H 6 0) m (CH 2 CH 2 0) n ]— X; 
each R 4 is — C 4 alkyl or hydroxyalkyl, or together form the moiety — (CH 2 ) r — A 2 — {CH 2 ) 8 — * wherein A 2 is 
— O — or — CHa — ; R 5 C z — C 3 alkylene or hydroxyalkylene; X is R, S0 3 ", or a mixture thereof; j is 1 or 0; k is 1 
or 0; m is from 0 to 5; n is at least 3; m and n are numbers such that the moiety — (CH 2 CH 2 0)„ — comprises 
at least 85% by weight of the moiety — [(C 3 H 6 0) m {CH a CH 2 0) n 3 — ; r is 1 or 2, s is 1 or 2 and r + s is 3 or 4; the 
number u, v and w are such that there are at least 2 N groups and at least 2 X groups. 
In the above formulas, A 1 is preferably 



_CN— — CO— 



-; A 2 is preferably — O — , R is preferably H. R 1 can be linear 
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10 



is 



30 



60 




l 2 -t-, -CH 2 CH-, - CH £ , -CH^C-) 



substituted alkylene, hydroxyalkylene, alkenylene, alkarylene or oxyalkylene; R 1 is preferably C*— C s 
alkylene and most preferably 

CH S 

— CH a CH— ' or CHj— C— . 

Each R 3 is preferably C 2 -C 3 alkylene, R 3 is preferably methyl; each R* is preferably methyl; X is preferably 
H or methyl; j is preferably 1;k is preferably 0; m is preferably 0; r and s are each Preferably 2. 

Inthe above formulas, n, u. v and w can be varied according to the n, u, v and w for the polyurethane. 

20 °' PO toaZ n c\££™ suitable ethoxylated amine polymers are derived from polyalkyleneimines. These 
polymers have the general formula VII: 

(R 3 ) k -C(C3H 6 0) m (CH 2 CH 2 0) n ].X 

*CCR 2 J-N-3 — t-R -C-R-N-3- y -C-R x -n] 2 

(R 3 ) k .[C 3 H 6 0) in (C 2 CH 2 0) n .]-X 



(R J ) k -C(C 3 H 6 0) in (CH 2 CH 2 0) n 3-X 



VII 



wherein R 1 is Cj-C^ alkylene, hydroxyalkylene, alkenylene, cycloalkylene, arylene or ='kary"ene^ or a 
35 S!c 3 polyoxyafcylene moiety having from 2 to 20 oxyalkylene un.ts; each R» .s C,-C, °r 
hydroxyalkyl, the moiety -(R 3 ) k -[(C 3 H 6 0) m (CH 2 CH 2 0) n l-X, or two R* together form thfmo.ety 
_jch l _a_jch.I — wherein A is — O— or — CH 2 — ; R 3 is C,— C na alkylene, hydroxyalkylene, alkenylene, 
aTSeor ^lteSe;'x^s H SO^^^T^uretherelf; kis 1 orO; m is from Oto 5; n is ft least 12; m and n 
I7e numberJ *such that the mo'eV -<CH 2 CH 2 0> n - comprises at least 85% by we.ght of the mo.ety 

40 ^"^SrSSiS^^ ^rSJra Ri can be varied like * of the Myur^ane; R 3 is 
preferably methyl or the moiety -<R 3 ) k -[(C 3 H s O)JCH 2 CH a O)„J-X; each R is preferably C 2 -C 3 alkylene, 
X Is preferably H; k is preferably 0; m is preferably 0; r and s are each preferably Z. 
In the above formulas, h has a typical range of from 12 to 42 for all ranges ofy + z. 

45 Preferred ethoxylated amine polymers of this class are the ethoxylated Cr-C^ P?*» l ^?'™™£ 
Particularly preferred ethoxylated polyalkyleneimines are the ethoxylated ethyleneimines (PEls). These 
preferred polymers have the general formula; 

[N]~[CH 2 CH 2 N]- X -[CH 2 CH 2 N] -[CH 2 CH 2 N] 2 
60 III [(CH 2 CH 2 0) n -X] 2 



[(CH 2 CH 2 0) n -X] 2 (CH 2 CH 2 0) n -X vm 

" WHe Tne the present invention have a molecular weight of at least 

440 ?o?? rt£*Mk£ which represents at least 10 1 units. 

compounds have a molecular weight of from 600 to 1800. The polymer backbone of these PEls can be 
represented by the general formula: 



H 

H 2 N— [CH 2 CH 2 N]< [CH 2 CH 2 N1— ,— [CH 2 CH 2 NHJ X 

wherein the sum of x, y and z represents a number of sufficient magnitude to yield a polymer having the 
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molecular weights previously specified. Although linear polymer backbones are possible, branch chains 
can also occur. The relative proportions of primary, secondary and tertiary amine groups present in the 
polymer can vary, depending on the manner of preparation. The distribution of amine groups is typically as 
follows: 

— CH 2 CH 2 — NH 2 30% 
— CH 2 CH 2 — N H — 40% 
— CH 2 CH2— N— 30% 



Each hydrogen atom attached to each nitrogen atom of the PEI represents an active site for subsequent 
ethoxylation. These PEIs can be prepared, for example by polymerizing ethyleneimine in the presence of a 

is catalyst such as carbon dioxide, sodium bisulfite, sulfuric acid, hydrogen peroxide, hydrochloric acid or 
acetic acid. Specific methods for preparing PEIs are disclosed in U.S. Patent 2,182,306 to Ulrich et al., issued 
December 5, 1939; U.S. Patent 3,033,746 to Mayle et al., issued May 8, 1962; U.S. Patent 2,208,095 to 
Esselmann et a I., issued July 16, 1940; U.S. Patent 2,806,839 to Crowther, issued September 17, 1957; and 
U.S. Patent 2,553,696 to Wilson, issued May 21, 1951. 

20 As defined in the preceding formulas, n is at least 12 for the ethoxylated PEIs. However, it should be 
noted that the minimum degree of the ethoxylation required for suitable clay soil rem ova l/a nti- rede position 
performance can increase as the molecular weight of the PEI increases, especially much beyond 1800. Also, 
the degree of ethoxylation for preferred compounds increases as the molecular weight of the PEI increases. 
For PEIs having a molecular weight of at least 600, n is preferably at least 12, with a typical range of from 12 

25 to 42. For PEIs having a molecular weight of at least 1800, n is preferably at least 24, with a typical range of 
from 24 to 42. 

D. DiaUylamine Polymers 

Another class of suitable ethoxylated amine polymers are those derived from the dialiylamines. These 
30 polymers comprise units selected from those having formulas IX and X: 
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IX 



wherein R 1 is C, — C 4 alkyl or hydroxyalkyl; R 2 is C, — G, 2 alkylene, hydroxyalkylene, alkylene, arylene or 
eo alkarylene; X is H, S0 3 *, or mixture thereof; k is 1 or 0; m is from 0 to 5; n is at least 3; m and n are numbers 

such that the moiety — (CH 2 CH a O) n — comprises at least 85% by weight of the moiety 

— [(C3H 6 0) m (CH 2 CH 2 0) n — ]; x is 1 or 0; y is 1 when x Is 0 and 0 when x is 1 ; the number of u and v is such 

that there are at least 2 N groups and at least 2 X groups. 

In the above formulas, R 1 is preferably methyl; each R 2 is preferably C 2 — C 3 alkylene; X is preferably H; 
65 k is preferably 0; m is preferably 0. 
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In the above formulas, n is preferably at least 6 when the number of N and X groups are each 2 or 3; n is 
most preferably at least 1 2, with a typical range of from 12 to 42 for all ranges of u + v. Preferably v is 0, and 
u is from 3 to 40. 

5 Methods for Making Ethoxylated Amine Polymers 
A. Polyurethane 

The polyurethane versions of the present Invention can be prepared according to the following general 
scheme: 



to 



is 



20 



25 



30 
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60 



Step 1 : Ethoxylatlon 

The monotetrahydropyronyl ether of diethylene glycol <1.77 moles) [Compt. Rend., 260, 1399 — 1401 
(1965)] is ethoxylated using 5 mole% NaH to generate a catalytic amount of the corresponding alkoxide. 
Ethoxylation is conducted at 90°— 120°C until 22 moles (n = 22) of ethylene oxide is taken up for each mole 
65 of the starting alcohol to form the ethoxylated compound. 
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Step 2: Tosylation 

The ethoxylated compound from step 1 is dissolved in 1000 ml of acetonitrile and then cooled to 10°C. 
To this solution is added 2.6 moles of tosyl chloride dissolved in 500 ml of acetonitrile and cooled to 10°C 
and then 2.9 moles of triethylamine is added. After the reaction is complete, H 2 0 is added to decompose 
5 the remaining tosyl chloride. 

Step 3: Amination 

To the reaction mixture from step 3 is added 3.4 moles of diethanolamine. After heating for 18 h at 
80°C, the reaction mixture is cooled and carefully acidified with HCI, keeping the pH just above 7, and then 

jo extracted with ether. The aqueous phase is then extracted with a mixture of ethenacetonitrile (ratio of 5:2) 
twice. The aqueous phase is separated and then made basic with 50% NaOH. This aqueous phase is 
extracted with dichloromethane (2000 ml). The lower layer is separated and then extracted 3 times with 
2000 ml portions of } saturated NaCI solution while adding enough 50% NaOH to make the aqueous phase 
strongly basic (pH of 11). The lower organic layer is stripped to give the desired aminated compound. 

15 Toluene (200 ml) is added and the mixture stripped again to give the desired aminated monomer. 

Step 4: Polymerization and Removal of Protecting Groups 

The aminated monomer from step 3 is dissolved in chloroform free of ethanol stabilizer. The monomer 
is previously evacuated in a Kugelrohr at 80°— 90°C under a vacuum (pressure of 133.3 Pa (1 mmHg) for at 

20 least 18 hours. The monomer in the chloroform is then dried overnight with 0.3 nm (3A) molecular sieves 
and then transferred to a dry flask (equipped with mechanical stirrer) under argon. To the monomer is 
added dibutyltin dilaurate catalyst (0.058 mole equiv.) in chloroform under argon. To the stirred reaction 
mixture is then added 0.7 moles of hexamethylenediisocyanate per mole of aminated monomer over a 5 
minute period. The reaction mixture is stirred at room temperature for 18 hours. The chloroform is 

25 removed under a vacuum at 70°C to give the resulting polymer. This polymer is dissolved in methanol, the 
pH is adjusted to 4 with aqueous HCI and is then allowed to stand overnight to solvolyze the 
tetrahydropyranyl protecting group. The solution is then neutralized with NaOH and stripped to give the 
crude polyurethane. This crude polyurethane is dissolved in chloroform and filtered to remove any salts. 
The chloroform is stripped away to give the desired, largely salt-free polymer. 



B. Random Copolymer of Ethoxylated Acry/ate and an Amino Methacrylamide 

The random copolymer versions of the present invention can be prepared according to the following 
general scheme: 
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The synthesis of one such random copolymer is described as follows: 

Decaethyleneglycol monomethacrylate monomer (0.008 moles) and N-(3-dimethylaminopropyl)- 
methacrylamide monomer (0.011 moles) are dissolved in 40 ml of acetonitrile. The reaction mixture is 
purged of oxygen by bubbling argon through it. A 0.23 g portion of benzoyl peroxide is separately 
dissolved in acetonitrile and similarly purged. The reaction mixture is heated to reflux and the benzoyl 
peroxide solution then added dropwise over 0.5 hours. Next, 0.28 g of azobisisobutyronitrtle in 5 ml of 
acetonitrile is added to the reaction mixture and heating continued overnight. The desired random 
copolymer is isolated by stripping off the solvent. 

C. Ethoxylated PEI 

The ethoxylated PEIs of the present invention can be prepared by standard methods for etnoxylating 
amines. There is preferably an initial step of condensing sufficient ethylene oxide to provide 2- 
hydroxyethyl groups at each reactive site. The appropriate amount of ethylene oxide is then condensed 
with these 2-hydroxyethylamines using an alkali metal (e.g., sodium, potassium) hydride of hydroxide as 
the catalyst to provide the respective ethoxylated amines. The total degree of ethoxylation per reactive site 
(n) can be determined according to the following formula: 

Degree of Ethoxylation = E/{A x R) 

20 wherein E is the total number of moles of ethylene oxide condensed (including hydroxyethylation), A is the 
number of moles of the starting PEI, and R is the number of reactive sites (typically 3 + y + z) for the 
starting PEI. . . 

A representative synthesis of an ethoxylated PEI of the present invention is as follows: 



10 



15 



25 



Example 3 

Dried PEI (M.W. 600; 14.19 g, 0.0236 moles) was hydroxyethylated with ethylene oxide at 130°— 140°C 
for 3 hours with stirring. 0.5 g (0.0125 moles) of 60% sodium hydride in mineral oil was then added and the 
reaction mixture swept with argon. 

Argon hydrogen evolution ceased, EO was then added under atmospheric pressure with stirring at 
30 130°— 140°C. After 14 hours, 71 1.6 g of EO had been added to give a calculated total degree of ethoxylation 
of 41.5. The ethoxylated PEI 600 obtained was a tan waxy solid. 

D. Diallylamine Polymers 

Diallylamine polymer versions of the present invention can be prepared according to the following 
55 general scheme. 
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65 The synthesis of one such polymer is described as follows: 
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Example 4 

Step 1: Ethoxylation 

Diallylamine {1.7 'moles) is dissolved in methanol (160 ml) under argon and then heated to 45°C. 
Ethylene oxide is then added for 2.5 hours. Methanol is then removed by heating the reaction mixture to 
5 100°C in vacuo. To the residue is added sodium hydride (0.17 moles) with stirring until the evolution of 
hydrogen ceased. Ethylene oxide is then added until the degree of ethoxylation (n) is 7. 

Step 2: Polymerization 

A portion of the ethoxylated monomer from step 1 {25 g) is mixed with D 2 0 (20 ml) and heated to 95°C 
to . under argon for 1 hour. Tertbutyl hydro peroxide (0.5 ml) is then added dropwise and the reaction continued 
at 90°C for 18 hours. Then additional hydroperoxide (0.5 mi) is added dropwise. After heating 3 more days, 
water is then removed in vacuo (50° — 60°C at pressure of 133.3 Pa (0.1 mrnHg)) to yield the crude polymer. 

Clay Soil Removal/Anti-Redeposition Properties of Various Ethoxylated Amine Polymers 
is A. Experimental Method 
1. Clay Soil Removal 

Clay soil removal comparisons were conducted in a standard 1 liter Tergotometer employing water of 
7 grain hardness (3:1 Ca ++ :Mg ++ ) and a temperature of 37.8°C (100°F). Soiled swatches were washed in the 
Tergotometer for 10 minutes and rinsed twice with water (7 grain hardness) at 23.9°C (70°F) for 2 minutes; 
20 65% polyester/35% cotton blend fabric was used for the swatches. The swatches were 12.7 cm by 12.7 
cm {5 inches by 5 inches) in size and were soiled by dipping in an aqueous slurry of local clay and 
subsequently baked to remove the water. The dipping and backing was repeated 5 times. 

One wash employed 2000 ppm of a control liquid detergent composition containing the following 
surfactants: 



Surfactant 


Amount (%) 


Sodium C t *— C 1S alkyl ethoxysulfate 


10.8 


C, 3 linear alkylbenzene sulfonic acid 


7.2 


— C 13 alcohol polyethoxylate (6.5) 


6.5 


C 12 alkyl trimethylammonium chloride 


1.2 



55 A second wash used the same detergent composition but also containing an ethoxylated amine 

polymer at 20 ppm. Neither composition contained optical brighteners. The product washes approximated 
a conventional home use laundry situation. After laundering, the swatches were dried in a mini-dryer. 

The swatches were graded before and after washing on a Gardner Whiteness meter reading the L, a, 
and b coordinates. Whiteness (W) was calculated as: 

40 

7L 2 -40Lb 

W= 

700 

45 The clay soil removal performance of each detergent composition was determined by finding the 

difference in whiteness (AW) before and after washing as: 

AW = W^ - W bBfore 

so 

The improvement in clay soil removal performance of the composition containing the ethoxylated amine 
polymer was measured as the difference in AW values (A 2 W) relative to the control composition. 

2. Anti-Redeposition 

55 Anti-redeposition comparisons were conducted in a 5 pot Automatic Miniwasher (AMW) employing 7 
grain hardness water and temperature of 29.4°C (95°F). Test swatches were washed for 10 minutes and 
rinsed twice with water (7 grain hardness) at 23.9°C (75°F) for 2 minutes. 

After the AMW pots were filled with 6 liters of water each, the detergent composition to be tested 
(control or containing 20 ppm ethoxylated amine polymer as in clay soil removal test) was added and 

so agitated for 2 minutes. A background soil mixture (200 ppm artificial body soil, 100 ppm vacuum cleaner 
soil and 200 ppm clay soil) was then added and agitated for an additional 3 minutes. Three 12.7 cm (5 inch) 
square test swatches (50% polyester/50% cotton T-shirt material) were then added, along with two 80% 
cotton/20% polyester terry clothes and two 27.9 cm (1 1 inch) square swatches of 100% polyester knit fabric. 
The 10. minute wash cycle commenced at this point. 

65 Following the rinse cycle, the test swatches were dried in a mini-dryer. Gardner Whiteness meter 
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readings (L, a and b) were then determined for the three test swatches. Anti-redeposition performance 
(ARD) was then calculated according to the following equation. 



to 



40 



so 



60 



65 



ARD = 



7L 2 -40Lb 



700 



The ARD values for the three test swatches were then averaged. The improvement in anti-redeposition 
performance of the composition containing the ethoxylated amine was measured as the difference m ARD 
values (AARD) relative to the control composition. 

B. Test Results - x 

The results from testing the clay-soil removal and anti-redeposition performance of various 
ethoxylated amine polymers is shown in the following Table: 



IB 


Amine* 
Type 


Amine 
M.W. 


Degree of 
Ethoxylation 


A 2 W 


AARD 




PEI 


600 


3 


0.6 


17.9 


20 


















12 


5.6 


20.5 








24 


6.0 


20.9 


25 






42 


7.7 


20.5 




PEI 


1800 


5 


1.6 


14.4 








13 


3.1 


17.7 


30 


















29 


5.5 


16.6 




PPI 


20,000 


6 


0.6 


5.0 


35 






24 


-1.3 


11.6 








42 




13.8 



PEI = polyethyleneimine, PPI « polypropyleneimine 

For comparison, PEG 6000 (polyethylene glycol having M.W. of 6000) has a AW value of 4.9 and a 
AARD value of 8.9. 

^^^^ima^^Mtergent surfactant included in the detergent compositions of the present invention 
can vary from 1 to 75% by weight of the composition depending upon the detergent surfactant(s) used, the 
type of composition to be formulated (e.g. granular, liquid) and the effects desired. Preferably, the 
detergent surfactant(s) comprises from 10 to 50% by weight of the composition. The detergent surfactant 
can be nonionic, anionic, ampholytic, zwitterionic, cationic, or a mixture thereof: 

A. Nonionic Surfactants m t . . 

Suitable nonionic surfactants for use in detergent compositions of the present invention are generally 
disclosed in U.S. Patent 3,929,678 to Laughjin et al., issued December 30, 1975 at column 13, line 14 
through column 16, line 6. Classes of nonionic surfactants included are: 

1. The polyethyleneoxide condensates of alkyl phenols. These compounds include the condensation 
products of alkyl phenols having an alkyl group containing from 6 to 12 carbon atoms in either a straight 
chain or branched chain configuration with ethylene oxide, the ethylene oxide being present in an amount 
equal to 5 to 25 moles of ethylene oxide per mole of alkyl phenol. The alkyl substituent in such compounds 
can be derived, for example, from polymerized propylene, diisobutylene. Examples of compounds of this 
type include nonyl phenol condensed with 9.5 moles of ethylene oxide per mole of nonyl phenol; 
dodecylphenol condensed with 12 moles of ethylene oxide per mole of phenol; dinonyl phenol condensed 
with 15 moles of ethylene oxide per mole of phenol; and diisooctyl phenol condensed with 15 moles of 
ethylene oxide per mole of phenol. Commercially available nonionic surfactants of this type include Igepal 
CO-630, marketed by the GAF Corporation, and Triton X-45, X-114, X-100, and X-102, all marketed by the 
Rohm & Haas Company. 
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2. The condensation products of aliphatic alcohols with from 1 to 25 moles of ethylene oxide. The alkyl 
chain of the aliphatic alcohol can either be straight or branched, primary or secondary, and generally 
contains from 8 to 22 carbon atoms. Examples of such ethoxylated alcohols include the condensation 
product of myristyl alcohol condensed with 10 moles of ethylene oxide per mole of alcohol; and the 

5 condensation product of 9 moles of ethylene oxide with coconut alcohol (a mixture of fatty alcohols with 
alkyl chains varying in length from 10 to 14 carbon atoms). Examples of commercially available nonionic 
surfactants of this type include Tergitol 15-S-9, marketed by Union Carbide Corporation, Neodo! 45-9, 
Neodol 23-6,5, Neodol 45-7, and Neodol 45-4, marketed by Shell Chemical Company, and Kyro EOB, 
marketed by The Procter & Gamble Company. 

w 3. The condensation products of ethylene oxide with a hydrophobic base formed by the condensation 
of propylene oxide with propylene glycol. The hydrophobic portion of these compounds has a molecular 
weight of from 1500 to 1800 and exhibits water insolubility. The addition of polyoxyethylene moieties to 
this hydrophobic portion tends to increase the water solubility of the molecule as a whole, and the liquid 
character of the product is retained up to the point where the polyoxyethylene content is 50% of the total 

is weight of the condesnation product, which corresponds to condensation with up to 40 moles of ethylene 
oxide. Examples of compounds of this type include certain of the commercially available Pluronic 
surfactants, marketed by Wyandotte Chemical Corporation. 

4. The condensation products of ethylene oxide with the product resulting from the reaction of 
propylene oxide and ethylenediamine. The hydrophobic moiety of these products consists of the reaction 

20 product of ethylenediamine and excess propylene oxide, the moiety having a molecular weight of from 
2500 to 3000. This hydrophobic moiety is condensed with ethylene oxide to the extent that the 
condensation product contains from 40% to 80% by weight of polyoxyethylene and has a molecular weight 
of from 5,000 to 11,000. Examples of this type of nonionic surfactant include certain of the commercially 
available Tetronic compounds, marketed by Wyandotte Chemical Corporation. 

25 5. Semi-polar nonionic detergent surfactants which include water-soluble amine oxides containing one 
alkyl moiety of from 10 to 18 carbon atoms and 2 moieties selected from the group consisting of alkyl 
groups and hydroxyalkyl groups containing from 1 to 3 carbon atoms; water-soluble phosphine oxides 
containing one alkyl moiety of from 10 to 18 carbon atoms and 2 moieties selected from the group 
consisting of alkyl groups and hydroxyalkyl groups containing from 1 to 3 carbon atoms; and water-soluble 

30 sulfoxides containing one alkyl moiety of from 10 to 18 carbon atoms and a moiety selected from the group 
consisting of alkyl and hydroxyalkyl moieties of from 1 to 3 carbon atoms. 

Preferred semi-polar nonionic detergent surfactants are the amine oxide detergent surfactants having 
the formula 



R 3 (OR 4 ) x NR 6 2 

40 wherein R 3 is an alkyl, hydroxyalkyl, or alkyl phenyl group or mixtures thereof containing from 8 to 22 
carbon atoms; R 4 is an alkylene or hydroxyalkylene group containing from 2 to 3 carbon atoms or mixtures 
thereof; x is from 0 to 3; and each R s is an alkyl or hydroxyalkyl group containing from 1 to 3 carbon atoms 
or a polyethylene oxide group containing from one to 3 ethylene oxide groups. The R s groups can be 
attached to each other, e.g., through an oxygen or nitrogen atom to form a ring structure. 

45 Preferred amine oxide detergent surfactants are C 10 — C 18 alkyl dimethyl amine oxide and C 8 — C 12 
alkoxy ethyl dihydroxy ethyl amine oxide. 

6. Alkyl polysaccharides disclosed in EP — A — 0 070 074 (European Patent Application No. 82200868.6), 
filed July 12, 1982, R. A. Llenado, having a hydrophobic group containing from 6 to 30 carbon atoms, 
preferably from 10 to 16 carbon atoms and a polysaccharide, e.g., a polyglycoside, hydrophilic group 

so containing from 1£ to 10, preferably from 1ito 3, most preferably from 1.6 to 2.7 saccharide units. Any 
reducing saccharide containing 5 or 6 carbon atoms can be used, e.g. glucose, galactose and galactosyl 
moieties can be substituted for the glucosyl moieties. (Optionally the hydrophobic group is attached at the 
2, 3, 4 positions thus giving a glucose or galactose as opposed to a glucoside or galactoside). The 
intersaccharide bonds can be, e.g., between the one positron of the additional saccharide units and the 2-, 

55 3-, 4-, and/or 6 positions on the preceding saccharide units. 

Optionally, and less desirably, there can be a polyalkyleneoxide chain joining the hydrophobic moiety 
and the polysaccharide moiety. The preferred alkyleneoxide is ethylene oxide. Typical hydrophobic groups 
include alkyl groups, either saturated or unsaturated, branched or unbranched containing from 8 to 18, 
preferably from 10 to 16, carbon atoms. Preferably, the alkyl group Is a straight chain saturated alkyl group. 

60 The alkyl group can contain up to 3 hydroxy groups and/or the polyalkyleneoxide chain can contain up to 
10, preferably less than 5, most preferably 0, alkyleneoxide moieties. Suitable alkyl polysaccharides are 
octyl, nonyldecyl, undecyldodecyl, tridecyl, tetradecyl, pentadecyl, hexadecyl, heptadecyl, and octadecyl, 
di-, tri-, tetra-, penta-, and hexaglucosides, galactosides, lactosides, glucoses, fructosides, fructoses, and/or 
galactoses. Suitable mixtures include coconut alkyl, di-, tri-, tetra-, and pentaglucosides and tallow alkyl 

65 tetra-, penta-, and hexaglucosides. 
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The preferred alkylpolyglycosides have the formula 

R 2 0(C n H 2n O) t <glycosyl) x 

5 wherein R a is selected from the group consisting of alkyl, alkylphenyl, hydroxyalkyi, hydroxyalkylphenyl, 
and mixtures thereof in which the alkyl groups contain from 10 to 18, preferably from 12 to 14, carbon 
atoms; n is 2 or 3, preferably 2; t is from 0 to 10, preferably 0; and x is from 1$to 10, preferably from lito 3, 
most preferably from 1.6 to 2.7. The glycosyl is preferably derived from glucose. To prepare these 
compounds, the alcojtol or alkylpolyethoxy alcohol is formed first and then reacted with glucose, or a 

io source of glucose, to form the glucoside (attachment at the 1-position). The additional glycosyl units can 
then be attached between their 1-position and the preceding glycosyl units 2-, 3 7 , 4- and/or 6-position, 
preferably predominantly the 2-position. 

7. Fatty acid amide detergent surfactants having the formula: 

is O 

II 

— c — NR 7 a 

wherein R 6 is an alkyl group containing from 7 to 21 (preferably from 9 to 17) carbon atoms and each R 7 is 
20 selected from the group consisting of hydrogen, C,— C 4 alkyl» C^—C 4 hydroxyalkyl, and — (C^O^H where 
x varies from 1 to 3. 

Preferred amides are C 8 — C 20 ammonia amides, monoethanolamides, diethanolamides, and 
isopropanol amides. 

25 B. Anionic Surfactants 

Anionic surfactants suitable in detergent compositions of the present invnetion are generally disclosed 
in U.S. Patent 3,929,678 to Laughlin et al., issued December 30, 1975 at column 23, line 58 through column 
29, line 23. Classes of anionic surfactants included are: 

1. Ordinary alkali metal soaps such as the sodium, potassium, ammonium and alkylolammonium salts 
30 of higher fatty acids containing from 8 to 24 carbon atoms, preferably from 10 to 20 carbon atoms. 

2. Water-soluble salts, preferably the alkali metal, ammonium and alkylolammonium salts, of organic 
sulfuric reaction products having in their molecular structure an alkyl group containing from 10 to 20 
carbon atoms and a sulfonic acid or sulfuric acid ester group. (Included in the term "alkyl" is the alkyl 
portion of acyl groups). 

as Examples of this group of anionic surfactants are the sodium and potassium alkyl sulfates, especially 

those obtained by sulfating the higher alcohols (C fl --C 1 8 carbon atoms) such as those produced by reducing 
the glycerides of tallow or coconut oil; and the sodium and potassium alkylbenzene sulfonates in which the 
alkyl group contains from 9 to 15 carbon atoms, in straight chain or branched chain configuration, e.g., 
those of the type described in U.S. Patents 2,220,099 and 2,477,383. Especially valuable are linear straight 

40 chain alkylbenzene sulfonates in which the average number of carbon atoms in the alkyl group is from 1 1 to 
13, abbreviated as C t1 — C, 3 LAS. 

Preferred anionic surfactants of this type are the alkyl polyethoxylate sulfates, particularly those in 
which the alkyl group contains from 10 to 22, preferably from 12 to 18 carbon atoms, and wherein the 
polyethoxylate chain contains from 1 to 15 ethoxylate moieties preferably from 1 to 3 ethoxylate moieties. 

45 These anionic detergent surfactants are particularly desirable for formulating heavy-duty liquid laundry 
detergent compositions. 

Other anionic surfactants of this type include sodium alkyl glyceryl ether sulfonates, especially those 
ethers of higher alcohols derived from tallow and coconut oil; sodium coconut oil fatty acid monoglyceride 
sulfonates and sulfates; sodium or potassium salts of alkyl phenol ethylene oxide ether sulfates containing 
so from 1 to 10 units of ethylene oxide per molecule and wherein the alkyl groups contain from 8 to 12 carbon 
atoms; and sodium or potassium salts of alkyl ethylene oxide ether sulfates containing 1 to 10 units of 
ethylene oxide per molecule and wherein the alkyl group contains from 10 to 20 carbon atoms. 

Also included are water-soluble salts of esters of alpha-sulfonated fatty acids containing from 6 to 20 
carbon atoms in the fatty, acid group and from 1 to 10 carbon atoms in the ester group; water-soluble salts 
55 of 2-acyloxy-alkane-1 -sulfonic acids containing from 2 to 9 carbon atoms in the acyl group and from 9 to 23 
carbon atoms In the alkane moiety; alkyl ether sulfates containing from 10 to 20 carbon atoms in the alkyl 
group and from 1 to 30 moles of ethylene oxide; water-soluble salts of olefin sulfonates containing from 12 
to 24 carbon atoms; and beta-alkyloxy alkane sulfonates containing from 1 to 3 carbon atoms in the alkyl 
group and from 8 to 20 carbon atoms in the alkane moiety. 
60 3. Anionic phosphate surfactants. 

4. N-alkyl substituted succinamates. 

C. Amphoiyth Surfactants 

Ampholytic surfactants can be broadly described as aliphatic derivatives of secondary or tertiary 

6 amines, or aliphatic derivatives of heterocyclic secondary and tertiary amines in which the aliphatic radical 
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can be straight chain or branched and wherein one of the aliphatic substituents contains from 8 to 18 
carbon atoms and at least one contains an anionic water-solubilizing group, e.g. carboxy, sulfonate, sulfate. 
See U.S. Patent 3,929,678 to Laugh I in et a I., issued December 30, 1975 at column 19, lines 18 — 35 for 
examples of amphotytic surfactants. 

5 

D. Zwitterionic Surfactants 

Zwitterionic surfactants can be broadly described as derivatives of secondary and tertiary amines, or 
derivatives of heterocyclic secondary and tertiary amines, or derivatives of quaternary ammonium, 
quaternary phosphonium or tertiary sulfonium compounds. See U.S. Patent 3,929,678 to Laughlin et al„ 
to issued December 30, 1975 at column 19, line 38 through column 22, line 48 for examples of zwitterionic 
surfactants. 

E. Cationic Surfactants 

Cationic surfactants can also be included in detergent compositions of the present invention. Suitable 
15 cationic surfactants include the quaternary ammonium surfactants having the formula: 

[R a (0R 3 ) y ][R 4 (0R 3 ) y ] 2 R 6 N + X- 

wherein R 2 is an alkyl or alky! benzyl group having from 8 to 18 carbon atoms in the aikyl chain; each R 3 is 
20 selected from the group consisting of — CH 2 CH^-, — CH 2 CH(CH 3 >— , — CH 2 CH(CH 2 OH)~- , — CH 2 CH Z CH2— , 
and mixtures thereof; each R 4 is selected from the group consisting of C, — C 4 alkyl, C, — C 4 hydroxyalkyl, 
benzyl, ring structures formed by joining the two R 4 groups, — CH 2 CHOHCHOHCOR 6 CHOHCH z OH wherein 
R 6 is any hexose or hexose polymer having a molecular weight less than 1000, and hydrogen when y is not 
0; R* is the same as R* or is an alkyl chain wherein the total number of carbon atoms of R 2 plus R 5 is not 
25 more than 18; each y is from 0 to 10 and the sum of the y values is from 0 to 15; and X is any compatible 
anion. 

Preferred of the above are the alkyl quaternary ammonium surfactants, especially the mono-long chain 
alkyl surfactants described in the above formula when R 5 is selected from the same groups as R 4 . The most 
preferred quaternary ammonium surfactants are the chloride, bromide and methylsulfate Ca — C 16 alkyl 
30 trimethylammonium salts, C 8 — C 16 alkyl di(hydroxyethyl)methylammonium salts, the — C 16 alkyl 
hydroxyethyldimethylammonium salts, and Ca — C 1S alkyloxypropyl trimethylammonium salts. Of the 
above, decyl trimethylammonium methylsulfate, lauryl trimethylammonium chloride, myristyl 
trimethylammonium bromide and coconut trimethylammonium chloride and methylsulfate are particularly 
preferred. 

35 

Detergent Builders 

Detergent compositions of the present invention can optionally comprise inorganic or organic 
detergent builders to assist in mineral hardness control. These builders can comprise from 0 to 80% by 
weight of the composition. When included, these builders typically comprise up to 60% by weight of the 
40 detergent composition. Built liquid formulations preferably comprise from 10 to 25% detergent builder 
while built granular formulations preferably comprise from 10 to 50% by weight detergent builder. 

Suitable detergent builders include crystalline aluminosilicate ion exchange materials having the 
formula: 

45 Na z [(AI0 2 ) z -{Si0 2 ) y -xH 2 0 

wherein z and y are at least 6, the mole ratio of z to y is from 1.0 to 0.5; and x is from 10 to 264. 
Amorphous hydrated aluminosilicate materials useful herein have the empirical formula 

so M z (zAI0 2 -ySi0 2 ) 

wherein M is sodium, potassium, ammonium or substituted ammonium, z is from 0.5 to 2; and y is 1 ; this 
material having a magnesium ion exchange capacity of at least 50 milligram equivalents of CaC0 3 
hardness per gram of anhydrous aluminosilicate. 

55 The aluminosilicate ion exchange builder materials are in hydrated form and contain from 10% to 28% 
of water by weight if crystalline, and potentially even higher amounts of water if amorphous. Highly 
preferred crystalline aluminosilicate ion exchange materials contain from 18% to 22% water in their crystal 
matrix. The preferred crystalline aluminosilicate ion exchange materials are further characterized by a 
particle size diameter of from 0.1 urn to 10 um. Amorphous materials are often smaller, e.g., down to less 

6Q than 0.01 urn. More preferred ion exchange materials have a particle size diameter of from 0.2 um to 4 um. 
The term "particle size diameter" represents the average particle size diameter of a given ion exchange 
material as determined by conventional analytical techniques such as, for example, microscopic 
determination utilizing a scanning electron microscope. The crystalline aluminosilicate ion exchange 
materials are usually further characterized by their calcium ion exchange capacity, which is at least 200 mg 

€5 equivalent of CaC0 3 water hardness/g of aluminosilicate, calculated on an anhydrous basis, and which 
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generally is in the range of from 300 mg eqJg to 352 mg eqJg. The aluminosilicate ion exchange materials 
are stilt further characterized by their calcium ion exchange rate which is at least 2 grains C ++ /3.785 I 
(gallon)/minute/gram/3.785 I (gallon) of aluminosilicate (anhydrous basis), and generally lies within the 
range of from 2 grains/3.785 1 (gallon)/minute/gram/3.785 1 (gallon) to 6 grains/3.785 1 (galion)/minute/gram/ 

s 3.785 I (gallon), based on calcium ion hardness. Optimum aluminosilicates for builder purposes exhibit a 
calcium ion exchange rate of at least 4 grains/3.785 I (gallon)/minute/gram/3.785 I (gallon). 

The amorphous aluminosilicate ion exchange materials usually have a Mg ++ exchange capacity of at 
least 50 mg eq. CaCCVg (12 mg Mg ++ /g) and a Mg ++ exchange rate of at least 1 grain/3.785 I (gallon)/ 
minute/gram/3.785 I (gallon). Amorphous materials do not exhibit an observable diffraction pattern when 

to examined by Cu radiation 0.154 nm (1.54 Angstrom Units). 

Useful aluminosilicate ion exchange materials are commercially available. These aluminosilicates can 
be crystalline or amorphous in structure and can be naturally-occurring aluminosilicates or synthetically 
derived. A method for producing aluminosilicate ion exchange materials is disclosed in U.S. Patent 
3,985,669 to Krummel, et ai. issued October 12, 1976. Preferred synthetic crystalline aluminosilicate ion 

is exchange materials useful herein are available under the designations Zeolite A, Zeolite P (B), and Zeolite 
X. In an especially preferred embodiment, the crystalline aluminosilicate ion exchange material has the 
formula 



20 



Na 12 [(AI0 2 ) 12 (Si0 2 ) 12 ]-xH 2 0 



wherein x is from 20 to 30, especially 27. 

Other examples of detergency builders include the various water-soluble, alkali metal, ammonium or 
substituted ammonium phosphates, polyphosphates, phosphonates, polyphosphonates, carbonates, 
silicates, borates, polyhydroxysulfonates, polyacetates, carboxylates, and polycarboxylates. Preferred are 

25 the alkali metal, especially sodium, salts of the above. 

Specific examples of inorganic phosphate builders are sodium and potassium tripolyphospnate, 
pyrophosphate, polymeric metaphate having a degree of polymerization of from 6 to 21, and 
orthophosphate. Examples of polyphosphonate builders are the sodium and potassium salts of ethylene- 
1,1-diphosphonic acid, the sodium and potassium salts of ethane 1-hydroxy-1,1-diphosphonic acid and the 

30 sodium and potassium salts of ethane, 1 ,1 ,2-triphosphonic acid. Other phosphorus builder compounds are 
disclosed in U.S. Patents 3,159,581; 3,213,030; 3,422,021; 3,422,137; 3,400,176 and 3,400,148. 

Examples of nonphosphorus, inorganic builders are sodium and potassium carbonate, bicarbonate, 
sesquicarbonate, tetraborate decahydrate, and silicate having a mole ratio of Si0 2 to alkali metal oxide of 
from 0.5 to 4.0, preferably from 1.0 to 2.4. 

35 Useful water-soluble, nonphosphorus organic builders include the various alkali metal, ammonium 

and substituted ammonium polyacetates, carboxylates, polycarboxylates and polyhydroxysulfonates. 
Examples of polyacetate and polycarboxylate builders are the sodium, potassium lithium, ammonium and 
substituted ammonium salts of ethylenediamine tetracetic acid, nitrilotriacetic acid, oxydisuccinic acid, 
mellitic acid, benzene polycarboxyiic acids, and citric acid. , 

40 Highly preferred polycarboxylate builders are disclosed in U.S. Patent No. 3,308,067 to Diehl, issued 

March 7, 1967. Such materials include the water-soluble salts of homo- and copolymers of aliphatic 
carboxylic acids such as maieic acid, itaconic acid, mesaconic acid, fumaric acid, aconitric acid, citraconic 
acid and methylenemalonic acid. \ 

Other builders include the carboxylated carbohydrates disclosed in U.S. Patent 3,723,322 to Diehl 

45 issued March 28, 1973. 

Other useful builders are sodium and potassium carboxymethyloxymalonate, carboxy methyl oxy- 
succinate, cis-cyclohexanehexacarboxylate, cis-cyclopentanetetracarboxylate phloroglucinol trisulfonate, 
water-soluble polyacrylates (having molecular weights of from 2,000 to 200,000 for example), and the 
copolymers of maieic anhydride with vinyl methyl ether or ethylene. 

so Other suitable polycarboxylates are the polyacetal carboxylates disclosed in U.S. Patent 4,144,226, to 

Crutchfield et al. issued March 13, 1979, and U.S. Patent 4,246,495, to Crutchfield et al., issued March 27, 
1979. These polyacetal carboxylates can be prepared by bringing together under polymerization conditions 
an ester of glyoxylic acid and a polymerization initiator. The resulting polyacetal carboxylate ester is then 
attached to chemically stable end groups to stabilize the polyacetal carboxylate against rapid 

55 depolymerization in alkaline solution, converted to the corresponding salt, and added to a surfactant. 

Other useful detergency builder materials are the "seeded builder" compositions disclosed in Belgian 
Patent No. 798,856, issued October 29, 1973. Specific examples of such seeded builder mixtures are: 3:1 wt. 
mixtures of sodium carbonate and calcium carbonate having 5 urn particle diameter; 2.7:1 wt. mixtures of 
sodium sesquicarbonate and calcium carbonate having a particle diameter of 0.5 pm; 20:1 wt. mixtures of 

60 sodium sesquicarbonate and calcium hydroxide having a particle diameter of 0.01 pm; and a 3:3:1 wt. 
mixture of sodium carbonate, sodium aluminate and calcium oxide having a particle diameter of 5 urn. 

Other Optional Detergent Ingredients 

Other optional ingredients which can be included in detergent compositions of the present invention, 
65 in their conventional art-established levels for use (i.e., from 0 to 20%), include solvents, bleaching agents, 
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bleach activators, soil-suspending agents, corrosion inhibitors, dyes, fillers, optical brighteners, 
germicides, pH adjusting agents (monoethanolamine, sodium carbonate or sodium hydroxide), enzymes, 
enzyme-stabilizing agents, perfumes, fabric softening components or static control agents. 

s Detergent Formulations 

Granular formulations embodying the detergent compositions of the present invention can be formed 
by conventional techniques, i.e., by slurrying the individual components in water and then atomizing and 
spray-drying the resultant mixture, or by pan or drum granulation of the ingredients. Granular formulations 
preferably comprise from 10 to 30% detergent surfactant, usually anionic. 

10 Liquid formulations embodying the detergent compositions can be built or unbuilt. If unbuilt, these 
compositions conventionally contain 15 to 50% total surfactant, from 0 to 10% of an organic base such as a 
mono-, di-, or tri-aikanol amine, a neutralization system such as an alkali metal hydroxide and a lower 
primary alcohol such as ethanol or isopropanol, and 20 to 80% water. Such compositions are normally 
homogeneous single phase liquids of low viscosity (100 to 150 mPa.s at 23.9°C (centipoise at 75°F)). 

is Built liquid detergent compositions can be in the form of single phase liquids provided that the builder 
is solubilized in the mixture at its level of use. Such liquids conventionally contain 10 to 25% total 
surfactant, 10 to 25% builder which can be organic or inorganic, 3 to 10% of a hydrotrope system and 40 to 
77% water. Liquids of this type also have a low viscosity (100 to 150 mPa.s at 23.9°C (centipoise at 75°F)). 
Built liquid detergents incorporating components that form heterogeneous mixtures (or levels of builder 

20 that cannot be completely dissolved) can also comprise detergent compositions of the present'invention. 
Such liquids conventionally employ viscosity modifiers to produce systems having plastic shear 
characteristics to maintain stable dispersions and to prevent phase separation or solid settlement 

Near Neutral Wash pH Detergent Formulations 
25 While the detergent compositions of the present invention are operative within a wide range of wash 

pHs (e.g. from 5 to 12), they are particularly suitable when formulated to provide a near neutral wash pH, 

i.e. an initial pH of from 6.0 to 8.5 at a concentration of from about 0.1 to 2% by weight in water at 20°C. 

Near neutral wash pH formulations are better for enzyme stability and for preventing stains from setting. In 

such formulations, the wash pH is preferably from 7.0 to 8.5, and more preferably from 7.5 to 8.0. 
30 Preferred near neutral wash pH detergent formulations are disclosed in EP — A — 0095205 (European 

Patent Application No. 83200688.6), filed on May 16, 1983, J. H. M, Wertz and P. C. E. Gofflnet. These 

preferred formulations comprise: 

(a) from 2 to 60% (preferably from 1 0 to 25%) by weight of an anionic synthetic surfactant as previously 

defined; 

35 (b) from 0.25 to 12% (preferably from 1 to 4%) by weight of a cosurfactant selected from the group 
consisting of: 

(i) quaternary ammonium surfactants having the formula: 

[R 2 (OR 3 ) y ][R 4 (OR 3 ) y 3 2 R 5 N + X- 

40 

wherein R 2 , each R 3 , R 4 , R s , X and y are as previously defined; each y is from 0 to 10 and the sum of the y 
values is from 0 to 15; and X is any compatible anion; 

(ii) diquaternary ammonium surfactants having the formuia: 

45 [R 2 (OR 3 ) y ][R 4 (OR 3 ) y ] 2 N + R 3 N + R 5 [R 4 (0R 3 ) y ] 2 (X") 2 

wherein R 2 , R 3 , R 4 , y and X are as defined above; particularly preferred are the C*— C 16 alkyl 
pentamethylethylenediamine chloride, bromide and methylsulfate salts; 

(iii) amine surfactants having the formula: 

50 

[R 2 (0R 3 ) y ][R 4 (0R 3 ) y ]R fi N 

wherein R 2 , R 3 , R 4 , R 5 and y are as defined above; particularly preferred are the C 12 — alkyl dimethyl 
amines; 

55 O'v) diamine surfactants having the formula: 

[R 2 (OR 3 ) y ][R 4 (OR 3 ) y ]NR 3 NR 5 [R 4 (OR 3 ) y ] 

wherein R 2 , R 3 , R 4 , R 5 and y are as defined above; particularly preferred are the C 12 — C 16 alkyl dimethyl 
60 diamines; 

(v) amine oxide surfactants having the formula: 

[R 2 (OR 3 ) y ][R 4 (OR 3 ) y 3R s N->0 

65 
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wherein R 2 , R 3 , R 4 , R 5 and y are as defined afaoye; particularly preferred are the C 12f — alkyldimethyl 
amine oxides; and 

(vi) ditamine oxide) surfactants having the formula: 

[R a (OR 3 ) y ][R 4 (OR 3 ) y ]NR 3 NR s [R 4 (OR 3 ) y ] 
A I 
O O 

wherein R 2 , R 3 , R 4 , R s and y are as defined above; preferred are the C ia — C 16 alkyl trimethylethylene 

dl(a ^) n fro°m5% to 40% by weight (preferably 7 to 30% by weight, and most preferably from 1 0 to 20% by 
weight) of a fatty acid containing from 10 to 22 carbon atoms (preferably a C 10 — C 14 saturated fatty acid or 
mixture thereof); the mole ratio of the anionic surfactant to the cosurfactant being at least 1 and preferably 
fro m 2*1 to 20 * 1 

Such compositions also preferably contain from 3 to 15% by weight of an ethoxylated alcohol or 
ethoxylated alkyl phenol (nonionic surfactants) as previously defined. Highly preferred compositions of this 
type aiso preferably contain from 2 to 10% by weight of citric acid and minor amounts (e.g., less than 20 A> 
by weight) of neutralizing agents, buffering agents, phase regulants, hydrotropes, enzymes, enzyme 
stabilizing agents, polyacids, suds regulants, opacifiers, antioxidants, bactericides, dyes, perfumes and 
brighteners, such as those described in U.S. Patent 4,285,841 to Barrat et al., issued August 25, 1981. 

Specific Embodiments of Detergent Compositions 
According to the Present Invention 
Embodiment I 

The following embodiments illustrate, but are not limiting of, detergent compositions of the present 
25 invention: 

A granular detergent composition is as follows: 



to 



15 



20 



30 



40 



55 



60 



Component 


Wt. % 


Polyurethane of Example 1 


1.0 


Sodium C 14 — C 15 alkylethoxysulfate 


10.7 


C 13 linear alkyl benzene sulfonic acid 


4.3 


C 12 — C, 4 alkylpolyethoxylate (6) 


0.5 


Sodium toluene sulfonate 


1.0 


Sodium tripolyphosphate 


32.9 


Sodium carbonate 


20.3 


Sodium silicate 


5.8 


Minors and water 


Balance to 100 



The components are added together with continuous mixing to form an aqueous slurry which is then 
spray dried to form the composition. Instead of the polyurethane, the random copolymer of Example 2, the 
so PEI of Example 3 or the diallylamine polymer of Example 4 can be substituted therefor. 

Embodiment II 
A liquid detergent composition Is as follows: 



Component 


Wt. % 


Random Copolymer of Example 2 


1.0 


Sodium C 14 — C 15 alkyl polyethoxy (2.5) sulfate 


8.3 


C 12 — C 14 alkyi dimethyl amine oxide 


3.3 


Sodium toluene sulfonate 


5.0 


Monoethanolamine 


2.3 


Sodium nitrilotriacetate 


18.2 


Minors and water 


Balance to 100 
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The components are added together with continuous mixing to form the composition. Instead of the 
random copolymer, the polyurethane of Example 1, the PEI of Example 3 or the diallylamine polymer of 
Example 4 can be substituted therefor. 

5 Embodiments Hi and IV 

Liquid detergent compositions are as follows: 

to , ... wt ' % 



15 



20 



25 



30 



35 



40 



45 



50 



Component 


III 


IV 


PEI of Example 3 


1.5 


1.5 


C,4— C 15 alkylethoxysulfuric acid 


10.8 


— 


C 14 — C 15 alkylpolyethoxy (2.25) sulfuric acid 


— 


10.8 


C 13 linear alkylbenzene sulfonic acid 


7.2 


7.2 


C 12 alkyl trimethylammonium chloride 


1.2 


1.2 


C l2 _ 13 alcohol polyethoxylate (6.5) 


6.5 


6.5 


Coconut fatty acid 


15.0 


15.0 


^inio dviu 1 1 iwi iui ly ui atu 


6.9 


4.0 


Diethylenetriamine pentaacetic acid 


0.9 


0.9 


Protease enzyme 


0.8 


0.8 


Amylase enzyme 


0.3 


0.3 


Monoethanolamine 


13.6 


2.0 


Triethanolamine 


3.0 


4.0 


Sodium hydroxide 




2.0 


Potassium hydroxide 




2.8 


1,2-PropanedioI 


5.0 


5.0 


Ethanol 


3.0 


7.0 


Sodium formate 


1.0 


1.0 


Sodium toluene sulfonate 


5.0 





Minors and water Balance to 100 



55 

Embodiment IV is prepared by adding the components together with continuous mixing, in the 
following order to produce a clear liquid: a paste premix of the the alkylbenzene sulfonic acid, 0.9 parts of 
the sodium hydroxide, propylene glycol, and 2.3 parts of the ethanol; a paste premix of the 

60 alkylpolyethoxysulfuric acid, 1.1 parts of the sodium hydroxide and 3.1 parts of the ethanol; alcohol 
polyethoxylate; premix of monoethanolamine, triethanolamine and brighteners, 1.5 parts potassium 
hydroxide; balance of the ethanol; citric acid; formate; 1.4 parts potassium hydroxide; fatty acid; 
pentaacetic acid; alkyl trimethylammonium chloride; adjust pH to 8.4 with potassium hydroxide, water or 
citric acid; enzymes; PEI (50% aqueous solution); and perfume. Embodiment HI can be prepared in a 

65 similar manner. 
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Embodiment V 

A liquid detergent composition is formulated as follows: 


Wt. % 


5 


PEI of Example 3 


1-0 




Sodium C 12 alkylpolyethoxy (3) sulfate 


12.6 


10 


C12— C 13 alcohol polyethoxylate (6.5) 


23.4 




Monoethanolamine 


2.0 




Ethanol 


9.0 


15 






Citric acid monohydrate 


0.8 




Minors and water 


Balance to 100 



The components are added together with continuous mixing to form the composition. Instead of the 
PEI, the polyurethane of Example 1, the random copolymer of Example 2, or the diallylamine polymer of 
Example 4 can be substituted therefor. 

Claims 

1. A water-soluble ethoxylated amine polymer having clay soil removal/anti-redeposition properties 
which comprises a polymer backbone other than a polyalkyleneamine backbone, at least 2 M groups and at 
least one L — X group, wherein M is a tertiary amine group attached to or Integral with said backbone; X is a 
nonionic group, anionic group or a mixture thereof; and L is a hydrophilic chain connecting groups M and 
X or connecting X to the backbone. L also contains the polyoxyalkylene moiety — [(R'0) m (CH 2 CH 2 0) n ]— , 
wherein R' is Ca— C 4 alkylene or hydroxyalkylene, m and n are numbers such that the moiety 
— {CH 2 CH 2 0)„— comprises at least 50% by weight of said polyoxyalkylene moiety, and n is at least 3, except 
when said backbone is a polyethyleneimine backbone, and n is at least 12 when said backbone is a 
polyethyleneimine backbone. 

2. A polymer according to Claim 1 wherein said backbone Is selected from the group consisting of the 
polyurethanes, the polyesters, the polyethers, the polyamides, the polyimides, the polyacrylates, the 
polyacrylamides, the polyvinylethers, the polyalkylenes, the polyalkaryienes, the polyalkyleneimines, the 
polyvinylamines, the polyallylamines, the polydiallylamines, the polyvinylpyridines, the 
polyaminotriazoies, polyvinyl alcohol, the aminopolyureylenes and mixtures thereof. 

3. A polymer according to Claim 2 wherein the number of said M and L — X groups are each from 3 to 

40. 

4. A polymer according to Claim 3 wherein m and n are numbers such that the moiety — (CH 2 CH 2 0) n — 
comprises at least 85% by weight of said polyoxyalkylene moiety. 

5. A polymer according to Claim 4 wherein m is 0 and n is at least 12. 

6. A polymer according to Claim 5 wherein X is a mixture of from 0 to 30% anionic groups and from 70 
to 100% nonionic groups. 

7. A polymer according to Claim 6 wherein said anionic group is S0 3 ". 

8. A polymer according to Claim 7 wherein said nonionic group is H. 

9. A polymer according to Claim 1 which comprises units selected from those having formulas I, II and 

111: 

f-^-R^A 1 .) -R 2 - N - R 3 

L L T 

(R 5 ) k -nC 3 K 6 0) 1| ,(CH 2 CH 2 0) I1 ]-X • , 



30 



35 



40 



45 



60 



'(A 



*V 2 



-N 



II 



65 



23 



10 



15 



20 



50 



EP 0 111 984 B1 

R 6 



.(A 1 -- R 1 - A ! ) x R 2 - C - R 3 4— 

Jw 

(R 5 ) k -C(C 3 H 6 0) in (CH 2 CH 2 0) n ].X In 



0 0 0 0 0 



wherein A 1 is -NC-, -CN-, -So-, -0C 



i 

R R 



or -C- 



x is 0 or 1; R is H or C,— C 4 alkyl or hydroxyalkyl; R 1 is Car— C 12 alkylene, hydroxyalkylene, alkenylene, 
cycloalkylene, arylene or alkarylene, or a C*— C 3 oxyalkyiene moiety having from 2 to 20 oxyalkylene units, 
provided that no O— O or O — N bonds are formed with A 1 ; when x is 1, R 2 is — R 5 — except when A 1 is 



or is — (OR 7 ) y — or —OR 5 — provided that no O— O or N — O bonds are formed with A 1 , and R 3 is — R 5 — 
25 except when A is 



30 

or is — (OR 7 ) y — or — R s O— provided that no O— O or N— O bonds are formed with A 1 ; when x is 0, R 2 Is 
—(OR 7 )—, —OR 5 —, 

O 

3S — COR 5 , —OCR 5 —, OCOR 5 , —NCR 3 , — NCOR 5 — , —CNR 5 —, or — OCNR 5 — 

II I! II Mi III III I 

O O O RO RO OR R 

and R 3 is — R 5 — ; R 4 is C t — C 4 alkyl or hydroxyalkyl; R s is C n — C 12 alkylene, hydroxyalkylene, cycloalkylene, 
40 alkenylene, arylene, or alkarylene; R s is H or R 4 ; R 7 is Cg— C 3 alkylene or hydroxyalkylene; X is R fc S0 3 ~, or a 
mixture thereof; k is 0 or 1; m is from 0 to 5; n is at least 3; m and n are numbers such that the moiety 
— (CH 2 CH 2 0) n — comprises at least 85% by weight of the moiety — [{C 3 H 6 0) m (CH 2 CH 2 0) n J— ; y is from 2 to 
20; the number of u + v and w are such that there are at least 2 N groups and at least 2 X groups. 
10. A polymer according to Claim 9 wherein A 1 is 



— NC — or 

H H 



3 



R 1 is C 2 — C 6 alkylene; R 2 is —OR 5 — or — (OR 7 y — ; R 3 is — R B 0 — or — (R 7 0) y — ; R 4 is methyl; R 6 is H or C,—C 
alkyl; R 7 is ethylene; X is H or methyl; k is 0; y is from 2 to 12. 

11. A polymer according to Claim 10 wherein v and w are 0 and u is from 3 to 40. 

12. A polymer according to Claim 11 wherein m is 0 and n is at least 12. 

55 13. A polymer according to Claim 1 which comprises units selected from those having formulas IV, V 
and VI. 



R 3.„/ ( R 2 )k . [(W ) m (C W )VX n 
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(R^) k -C(C 3 H 6 0) m (CH 2 CH 2 0)3 n .X 




VI 



15 



20 



25 



30 



35 



40 



45 



wherein A 



is 

0 

II 

-NC- 
R 



0 

II 

-NC0-, 
R 



0 0 
II II 
-CNC-, 

Ft 



-CN- 
I 

R 



0 
II 

-OCN- 
R 



0 0 
,, .ot-, -0C0-, 



0 

II 

-co-, 



or 



IT 



R is H or C,— C 4 alkyl or hydroxyalkyl; R 1 is substituted C*— C 12 alkylene, hydroxyalkylene, alkenylene, 
arylene, or alkaryiene or Ca— C 3 oxyalkylene; each R 2 is C^— C 12 alkylene, hydroxyalkylene, alkenylene, 
arylene or alkaryiene; R 3 is C,— C 4 alkyl or hydroxyalkyl* or the moiety — (R 2 ) k — C(C3H 6 0) m <CH 2 CH 2 0) n ]— X; 
each R 4 is C,— C 4 alkyl or hydroxyalkyl, or together form the moiety — (CH 2 ) r — A 2 — (CH 2 ) a — , wherein A is 
— O— or— CH 2 — ; R s C^-C 3 alkylene or hydroxyalkylene; X is R, S0 3 *, or a mixture thereof; j is 1 or 0; k is 1 
or 0; m is from 0 to 5; n is at least 3; m and n are numbers such that the moiety — (CH 2 CH 2 0)„— comprises 
at least 85% by weight of the moiety — [(C 3 H 6 0) m (CH 2 CH 2 0U— ; r is 1 or 2, s is 1 or 2 and r + s is 3 or 4; the 
number u, v and w are such that there are at least 2 N groups and at least 2 X groups. 
14. A polymer according to Claim 13 wherein A 1 is 



— CN — , 
H 



or 



R 1 is — CH 2 CH— or 



CH 3 

I 

— CH 2 — C— ; 

I 



R 3 is methyl; each R* is methyl; X is H or methyl; j is 1; k is 0, 

15. A polymer according to Claim 14 wherein v and w are 0 and u is from 3 to 40. 

16. A polymer according to Claim 15 wherein m Is 0 and n is at least 12. 

17. A polymer according to Claim 1 which comprises units selected from those having the general 
formula VII: 



[(R 2 ) . n . ] „ [ . R 1.n-]- x -[ 



(R 3 ) k - 



■c 



(R 3 ) k -C(C 3 H 6 0) m (CH 2 CH 2 0) n ]-X 



r 
R, 



[C 



(R J ) k -[(C 3 H 6 0) m (CH 2 CH 2 0) n ]-X 



3 H 6 0) m (C 2 CH 2 0) r 



■]-x 



VII 



50 



55 



wherein R 1 is Cj— C12 alkylene, hydroxyalkylene, alkenylene, cycloalkylene, arylene or alkaryiene, or a 
C*— C, polyoxyalkylene moiety having from 2 to 20 oxyalkylene units; each R is C,— C 4 alkyl or 
hydroxyalkyl, the moiety -(R 3 ) k -I(C 3 H 6 0) m (CH a CH 2 0) o ]-X, or two R* together form the moiety 
— (CH 2 ) r — A — (CH 2 ), — , wherein A is -O— or— CHj— ; R is C,— C 12 alkylene, hydroxyalkylene, alkenylene, 
arylene or alkaryiene; X is H, S0 3 ", or mixture thereof; k is 1 or 0; m is from 0 to 5; n is at least 12; m and n 
are numbers such that the moiety — (CH 2 CH 2 0)„— comprises at least 85% by weight of the moiety 
— [(C 3 H80) ra (CH 2 CH 2 0) n ]— ; x + y + z is at least 10. , . , , 

18. A polymer according to Claim 17 wherein R 1 is C 2 — C 9 alkylene; R Is methyl or the moiety 
— [<CsH B OUCH 2 CH 2 0) n ]— X; X is H; k is 0. 

19. A polymer according to Claim 18 wherein m is 0. 
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20. A polymer according to Claim 1 which comprises units selected from those having formulas IX and 

X: 




IX 



X 



wherein R 1 is C, — C 4 alkyl or hydroxyalkyl; Ft 2 is C n — C 12 alkylene, hydroxyalkylene, alkylene, arylene or 
alkarylene; X is H, S0 3 ~, or mixture thereof; k is 1 or 0, m is from 0 to 5; n is at least 3; m and n are numbers 
such that the moiety — (CH 2 CH 2 0) n — comprises at least 85% by weight of the moiety 
35 — [(C 3 He0) m {CH 2 CH 2 O) n — ] x is 1 or 0; y is 1 when x is 0 and 0 when x is 1 ; the number of u and v is such that 
there are at least 2 N groups and at least 2 X groups. 

21. A polymer according to Claim 20 wherein R 1 is methyl; R 3 is methyl; X is H; k is 0. 

22. A polymer according to Claim 21 wherein v is 0 and u is from 3 to 40. 

23. A polymer according to Claim 22 wherein m is 0 and n is at least 12. 
40 24. A detergent composition, which comprises: 

(a) from 1 to 75% by weight of a nonionic, anionic, ampholytic, zwitterionic or cationic detergent 
surfactant or mixture thereof; and 

(b) from 0.05 to 95% by weight of an ethoxylated amine polymer having clay soil removal/anti- 
redeposition properties which comprises a polymer backbone other than a polyalkyleneamine or 

45 polyalkyleneimine backbone, at least 2 M groups and at least one L — X group, wherein M is a tertiary amine 
group attached to or integral with said backbone; X is a nonionic group, anionic group or mixture thereof; 
and L is a hydro phi lie chain connecting groups M and X or connecting X to said backbone; L also 
containing the polyoxyalkylene moiety — [{R'0) m (CH 2 CH 2 0>„l-- , wherein R' is C 3 — C 4 alkylene or 
hydroxyalkylene, m and n are numbers such that the moiety — (CH 2 CH 2 0) n — comprises at least 50% by 

50 weight of said polyoxyalkylene moiety; and n is at least 3. 

25. A composition according to Claim 24 wherein said backbone is selected from the group consisting 
of the polyurethanes, the polyesters, the polyethers, the polyamides, the polyimides, the polyacrylates, the 
poly a cry! amides, the polyvinyl ethers, the polyalkylenes, the polyalkarylenes, the polyvinylamines, the 
polyallylamines, the polydiallylamlnes, the polyvinylpyridines, the polyaminotriazoles, polyvinyl alcohol, 

55 the aminopolyureylenes and mixtures thereof. 

26. A composition according to Claim 25 wherein said polyoxyalkylene moiety consists entirely of the 
moiety — (CH a CH a O) n — . 

27. A composition according to Claim 26 wherein n is at least 12. 

28. A composition according to Claim 27 wherein X is a mixture of from 0 to 30% anionic groups and 
60 from 70 to 100% nonionic groups. 

29. A composition according to Claim 28 wherrein said nonionic group is H. 

30. A composition according to Claim 29 wherein the number of M and L— X groups are each from 3 to 

■ 40. 

31. A composition according to Claim 23 wherein said amine polymer comprises from 0.1 to 10% by 
65 weight of the composition. 



26 



EP 0 111 984 B1 

32. A composition according to Claim 31 wherein said amine polymer comprises units selected from 
those having formulas I, II and III: 



to 



15 



-^-(aV-A^-R 2 - N - 



— 1 u 



(R 5 ) k -[(C 3 H 6 0) m (CH 2 CH 2 0) n ]-X 



r R 

(A 1 -R 1 - A^-R 2 -A -R 3 _J. 



II 



20 



25 



30 



wherein A Is 



.(A 1 - R 1 - p}) x R 2 - C - R 3 J 



(R & ) k -[{C 3 H 6 0) ni (CH 2 CH 2 0) n ].X 

9 6 o o o 

-»!-, J,.. -So-. -oS- or JL, 



Hi 



I 

R R 

x is 0 or 1; R is H or — C 4 alkyl or hydroxyalkyl; R 1 is Ca— C 12 alkylene, hydroxyalkylene, alkenylene, 
as arylene or alkarylene, or a C 2 — C 3 oxyalkylene moiety having from 2 to 20 oxyalkylene units, provided that 
no O — 0 or O — N bonds are formed with A 1 ; when x is 1, R 2 is — R s — except when A 1 is 



40 



45 



or is — (OR 7 ) y — or — OR 5 — provided that no O — O or N — O bonds are formed with A 1 , and R 3 is — R 6 — 
except when A is 

O 

II 



or is — (R 7 0) y — or 
so — (OR 7 ) y — , — OR 5 - 



55 



60 



provided that no O — O or 0 — N bonds are formed with A 1 ; when x is 0, R 2 is 



-COR 5 , —OCR 5 —, OCOR 5 , — NCR 5 , 

II II II III 

O O O RO 



-NCOR 5 — , — CNR 5 , or — OCNR 5 - 

I II II I I 

RO OR R 



and R 3 is — R 5 — ; R 4 is C, — C 4 alkyl or hydroxyalkyl; R 5 is C^ C ia alkylene, hydroxyalkylene, alkenylene, 
cycloalkylen©/ arylene, or alkarylene; R a is H or R 4 ; R 7 is C?— C 3 alkylene or hydroxyalkylene; X is R, S0 3 ~, or 
a mixture thereof; k is 0 or 1 ; m is from 0 to 5; n is at least 3; m and n are numbers such that the moiety 
— (CH 2 CH 2 0) n — comprises at least 85% by weight of the moiety — [(C 3 H e O) m (CH a CH 2 0) n ]— ; y is from 2 to 
20; the number of u + v and w are such that there are at least 2 N groups and at least 2 X groups. 
33. A composition according to Claim 32 wherein A 1 is 

O O 



65 . 



— NC — or — CN — ; 
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is — OR s — or — (OR 7 ) — y ; R 3 is — R s O- or (R 7 0) y — ; R 4 is methyl; R 5 is C^— C 3 
3 alfcyl; R 7 is ethylene; X is H or methyl; k is 0; y is from 2 to 12. 



R 1 is Cg— C 6 alkylene; R : 
alkylene; R 6 is H or C,— . 

34. A composition according to Claim 33 wherein v and w are each 0 and u is from 3 to 40. 

35. A composition according to Claim 34 wherein m is 0 and n is at least 12. 

36. A composition according to Claim 31 wherein said amine polymer comprises units selected from 
those having formulas IV, V and VI: 



10 



ts 



(A 1 )., 



R 3./ i{R 2 ) k -[(C3H 6 0) ra (CH 2 CH 2 0)] n -X 



IV 



20 



25 



30 



(R 2 ) k -[(C 3 H 6 0) m (CH 2 CH 2 0)] n .X 




N + -(R 4 ) 2 



VI 



35 



40 



45 



SO 



wherein A Is 

0 0 0 0 

II II II II 

-0-, -NC-, -NC0-, -CNC-, 

R R R 



0 0 

i> " 
CN-, -OCN- 



J- 



8 

-oco- 



0 
II 

-co-, 



or -IjlCN- 
R R 



R is H or C t — C 4 alkyl or hydroxyalkyi; R 1 is substituted C^— C 12 alkylene, hydroxyalkylene, alkenylene, 
arylene, or alkarylene or Ca — Cg oxyalkylene; each R 2 is C, — C, 2 alkylene, hydroxyalkylene, alkenylene, 
arylene or alkarylene; R 3 is C 4 alkyl or hydroxyalkyi, or the moiety —(R 2 ) k — [(C 3 H e O) m {CH 2 CH 2 0> n ]—X; 
each R 4 is C,— C 4 alkyl or hydroxyalkyi, or together form the moiety — (CH 2 ) r — A 2 — (CH 2 ) S — , wherein A 2 is 
— O — or — CHa— ; R 5 C 2 — C 3 alkylene or hydroxyalkylene; X is R, SO s ~ f or a mixture thereof; j is 1 or 0; k is 1 
or 0; m is from 0 to 5; n is at least 3; m and n are numbers such that the moiety — (CHaCH^O),,— comprises 
at least 85% by weight of the moiety — [{C 3 H 6 0) m (CH 2 CH 2 0) n ]— ; r Is 1 or 2, s is 1 or 2 and r + s is 3 or 4; the 
number u, v and w are such that there are at least 2 N groups and at least 2 X groups. 
37. A composition according to Claim 36 wherein A 1 is 



55 




CH 3 
I 



; R 1 is — CH a CH — or — CH 2 C— 



alkylene; R 4 is methyl; X is H or methyl; j Is 1; k is 0. 

38. A composition according to Claim 37 wherein v and w are each 0 and u is from 3 to 40. 
so 39. A composition according to Claim 38 wherein m is 0 and n is at least 12. 
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40. A composition according to Claim 31 wherein said amine polymer comprises units selected from 
those having formulas VII and VIII: 



(CH 2 ) y 



■(CH 9 ) 



2'x 



(CH.) 



(R 2 ) k -(C 3 H 6 0) m (CH 2 CH 2 0) n ].X 



VII 



(CH 2 ) y 



(CHJ- 



(CH,) 



2'x 




VIII 



wherein R 1 is C,— C 4 alkyl or hydroxyalkyl; R 2 is C,— C^ alkylene, hydroxyalkylene, alkylene, arylene or 
alkarylene; X is H, S0 3 ~, or mixture thereof; k is 1 or 0; m is from 0 to 5; n is at least 3; m and n are numbers 
such that the moiety — <CH 2 CH 2 0) n — comprises at least 85% by weight of the moiety 
— [(C 3 H 6 0) m (CH2CH 2 0) n — ]; x is 1 or 0; y is 1 when x is 0 and 0 when x is 1 ; the number of u and v is such 
that there are at least 2 N groups and at least 2 X groups. 

41. A composition according to Claim 40 wherein R 1 is methyl; R 3 is methyl; X is H; k is 0. 

42. A composition according to Claim 41 wherein v is 0 and u Is from 3 to 40. 

43. A composition according to Claim 42 wherein m is 0 and n is at least 12. 

44. A composition according to Claim 31 wherein said detergent surfactant is selected from nonionic 
surfactants, anionic surfactants and mixtures thereof. 

45. A composition according to Claim 44 further comprising from 0 to 80% by weight of a detergent 
builder. 

Patentanspruche 

1. Ein wasserlosliches, ethoxyliertes Aminpolymer mit Tonschmutzentfernungs/Antiwieder- 
ablagerungs-Eigenschaften, welches ein von einem Polyalkyienaminskelett verschiedenes Polymerskelett, 
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wenigstens 2 M-Gruppen und wenigstens eine L— X-Gruppe enthalt, worin M eine tertiare Amingruppe ist 
die an das genannte Skelett gebunden Oder in dieses eingebaut ist; X eine nichtionische Gruppe, eine 
anionische Gruppe, oder ein Gemisch davon, ist; und L eine hydrophile Kette, welche die M- und X- 
Gruppen verbindet, oder X mit dem Skelett verbindet, ist wobei L auch den Polyoxyalkylenrest 

5 — [(R'0) m (CH2CH 2 0) n ] — enthalt, wobei R' C-y— C 4 -Alkylen oder Hydroxys Iky I en ist, m und n solche Zahlen 
sind, daft der — {CH 2 CH 2 0) n -Rest wenigstens 50 Gew.-% des genannten Polyoxyalkylenrestes ausmacht, 
und n wenigstens 3 ist, ausgenommen, wenn das genannte Skelett ein Polyethyleniminskelett ist, und n 
wenigstens 12 ist, wenn das genannte Skelett ein Polyethyleniminskelett ist. 

2. Ein Polymer nach Anspruch 1, wobei das genannte Skelett aus der Gruppe ausgewahlt ist, die aus 

10 den Polyurethanen, den Polyestern, den Polyethern, den Polyamiden, den Polyimiden, den Poiyacrylaten, 
den Polyacrylamiden, den Polyvinylethern, den Polyalkylenen, den Polyalkarylenen, den 
Polyalkyleniminen, den Polyvinylaminen, den Poiyallylaminen, den Polydiallyiaminen, den Polyvinyl- 
pyridinen, den Polyamtnotriazolen, Polyvinylalkohol, den Aminopolyureylenen, und Gemischen davon, 
besteht. 

15 3. Ein Polymer nach Anspruch 2, wobei die Zahl der genannten M- und L — X-Gruppen jeweils 3 bis 40 

betragt. 

4. Ein Polymer nach Anspruch 3, wobei m und n solche Zahlen sind, daft der — (CH 2 CH 2 0)„-Rest 
wenigstens 85 Gew.-% des genannten Polyoxyalkylenrestes ausmacht. 

5. Ein Polymer nach Anspruch 4, wobei m 0 ist, und n wenigstens 12 ist. 

20 6. Ein Polymer nach Anspruch 5, wobei X ein Gemisch aus 0 bis 30% anionischen Gruppen und 70 bis 

100% nichtionischen Gruppen ist. 

7. Ein Polymer nach Anspruch 6, wobei die genannte anionische Gruppe S0 3 " ist. 

8. Ein Polymer nach Anspruch 7, wobei die genannte nichtionische Gruppe H ist. 

9. Ein Polymer nach Anspruch 1, welches Einheiten enthalt, die aus jenen der Formeln I, II und 111: 



25 



30 



(A^-A 1 )^ 2 - N - R 3 



— >u 



(R 5 > k -[(C 3 H 6 0) m (CH 2 CH 2 0) n :j-X 



3S R 4 



45 



II 



r R 6 -i 

-La 1 - R 1 - A 1 ) x R 2 - C - R 3 -L 

(R 5 ) k -C(C 3 H 6 0) m (CH 2 CH 2 0) n ]-X III 

so 

ausgewahlt sind, worin A 

0 0 0 0 o 

II tt It II II 

55 -NC-, -CN-, -C0- r -0C- oder -C- ist; 

R R 

x 0 oder 1 ist; R H oder — C 4 -Alkyl oder Hydroxyalkyl ist; R 1 C, — 0,2-Alkylen, Hydroxyalkylen, Aikenylen, 
60 Cycloalkylen, Aryien oder Alkarylen, oder ein Ca—Ca-Oxya Iky len rest mit 2 bis 20 Oxya I kyl en einheiten ist 
mit der MaRgabe, da (5 keine O— O- oder O — N-Bindungen mit A 1 gebildet sind; wenn x 1 ist, R a — R 5 — ist, 
ausgenommen, wenn A 1 

O 

II 



30 
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1st, oder— {OR 7 )y— oder— OR s — ist, vorausgesetzt, daB keine 0—0- oder N — O-Bindungen mit A 1 gebildet 
sind, und R 3 — R 5 — ist, ausgenommen, wenn A 



w 



15 



35 



ist, oder— (R 7 0) y — oder— R s 0— ist vorausgesetzt, daB keine 0—0- oder O— N-Bindungen mit A 1 gebildet 
sind; wenn x 0 ist, R 2 — (0R 7 ) y — , —OR 5 —, 

O 

COR 6 , —OCR 5 —, OCOR 5 , — NCR 8 , — NCOR 5 — , —CNR 8 —, oder — OCNR 6 — 

II II II I II I II IN I 

O o O RO RO OR R 



ist, und R 3 — R 5 — ist; R 4 C,— C 4 -Alkyl oder Hydroxyalkyl ist; R 5 C n — C 12 -Alkylen, Hydroxyalkylen, 
Cycloalkylen, Alkenylen, Arylen oder Alkarylen ist; R 6 H oder R 4 ist; R 7 C^— C 3 -Alkylen oder Hydroxyalkylen 
ist; X R, S0 3 ", oder ein Gemisch davon, ist; k 0 oder 1 ist; m 0 bis 5 Ist; n wenigstens 3 ist; m und n solche 
20 Zahlen sind, daB der Rest — (CH 2 CH 2 0) n — wenigstens 85 Gew.-% des Restes — I(C 3 H 6 0) rn (CH 2 CH 2 O) n ]— 
ausmacht; y 2 bis 20 ist; und der Zahlenwert von u + v und w derart ist, daB wenigstens 2 N-Gruppen und 
wenigstens 2 X-Gruppen vorltegen. 

10. Ein Polymer nach Anspruch 9, wobei A 1 

25 0 0 

II II 
— NC— oder — CN— 
H H 

so ist; R 1 Ca— Ce-Alkylen ist; R 2 — OR 5 — oder — (0R 7 ) y — ist; R 3 —R 5 0— Oder— (R 7 0) y — ist; R 4 Methyl ist; R 6 H 
oder C,— Cg-Alkyl ist; R 7 Ethylen ist; X H oder Methyl ist; k 0 ist; und y 2 bis 12 ist. 

11. Ein Polymer nach Anspruch 10, wobei v und w 0 sind, und u 3 bis 40 ist. 

12. Ein Polymer nach Anspruch 11, wobei m 0 ist, und n wenigstens 12 ist. 

13. Ein Polymer nach Anspruch 1, welches Einheiten enthalt, die aus jenen der Formeln IV, V und VI: 



[R 2 ) k -C(C 3 H 6 0) m (CH 2 CH 2 0)] n -X ,y 

A 

VI 



45 



50 



ss 



60 




(R 2 ) k -C(C 3 H 6 0) m (CH 2 CH 2 0)] n .X 
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ausgewShlt sind, worin A 1 

O 0 0 0 0 o 



it 



.0-, -NC, -NCO-, -CMC-, -CN-,- 0 CN-, -0C-, -OCO- , -C 0 - 
R R R R R 

0 

Oder -NCN- 1st; 

I I 
R R 



R H Oder C 1 — C 4 -Alkyl oder Hydroxyalkyi ist; R 1 substituiertes C 2 — C 12 -Alkylen, Hydroxyalkylen, Alkenylen, 
Arylen oder Alkarylen, oder Cr--C 3 -Oxyalkylen ist; jeder Rest R 6 — C 12 -Alkylen, Hydroxyalkylen, 
Alkenylen, Arylen oder Alkarylen ist; R 3 C t — C 4 -Alkyl oder Hydroxyalkyi, oder der Rest 

20 — (R 2 )* — [{CgHflOlmfCHaCHaOJJ — X ist; jeder Rest R 4 C,— C 4 -Alkyl oder Hydroxyalkyi ist, oder zwei Reste R 4 
gemeinsam den Rest — (CH 2 ) r — A 2 — (CH 2 ) 8 — bilden, worin A 2 — O— oder — CH*— ist; R 5 Ca— Cg-Alkylen 
oder Hydroxyalkylen ist; X R, S0 3 ~, oder ein Gemisch davon, ist; j 1 oder 0 ist; k 1 oder 0 ist; m 0 bis 5 ist; n 
wenigstens 3 ist; m und n solche Zahlen sind, dalS der Rest — (CH 2 CH 2 0) n — wenigstens 85 Gew.-% des 
Restes — [(C3H e O) m (CH 2 CH 2 0) n ] — ausmacht; r 1 oder 2 ist; s 1 oder 2 ist, und r + s 3 oder 4 ist; und der 

25 Zahlenwert von u, v und w ein solcher ist, daI3 wenigstens 2 N-Gruppen und wenigstens 2 X-Gruppen 
vorliegen. 

14. Ein Polymer nach Anspruch 13, wobei A 1 

CH 3 

so II I | 

■ oder — O — ist; R 1 — CH 2 CH— oder — CH 2 — C— ist; 

I I 

R 3 Methyl ist; jeder Rest R 4 Methyl ist; X H oder Methyl ist; j 1 ist; und k 0 ist. 
35 15. Ein Polymer nach Anspruch 14, wobei v und w 0 sind und u 3 bis 40 ist. 

16. Ein Polymer nach Anspruch 15, wobei m 0 ist, und n wenigstens 12 ist 

17. Ein Polymer nach Anspruch 1, welches Einheiten enthalt, die aus jenen der allgemeinen Formel VII: 

[(RZj.N-j-C-R 1 ^-]- -[-R -N-]- -[-R -N] 

• i 3 R 2 

< R \-£ C 3 H 6 0 y C 2 CH 2 0 V3- X 
< R \-KW\»< CH 2 CH 2 0 >„> X VII 




ausgewShlt sind, worin R 1 C 2 — C 12 -Alkylen, Hydroxyalkylen, Alkenylen, Cycloalkylen, Arylen oder 
so Alkarylen, oder ein 0?— C 3 -Polyoxyalkylenrest mit 2 bis 20 Oxyaikyleneinheiten ist; jeder Rest R 2 — C 4 - 
Alkyl oder Hydroxyalkyi, oder der Rest — <R 3 ) k — [(C^H 6 0) m {CH 2 CH 2 0)„]— X ist, oder zwei Reste R 2 
gemeinsam den Rest — (CH 2 ) r — A — (CH 2 ) fl — bilden, wobei A — O — Oder — CH a — ist; R 3 — C,— C 12 -Alkylen, 
Hydroxyalkylen, Alkenylen, Arylen oder Alkarylen ist; X H, S0 3 ", oder ein Gemisch davon, ist; k 1 oder 0 ist; 
m 0 bis 5 ist; n wenigstens 12 ist; m und n solche Zahlen sind, da& der Rest — (CH 2 CH 2 0)„ — wenigstens 85 
55 Gew.-% des Restes — [(CaHeO^CHzCHaOU — ausmacht; und die Summe von x + y + z wenigstens 10 ist 

18. Ein Polymer nach Anspruch 17, wobei R 1 — Cg-Alkylen ist; R 2 Methyl oder der Rest 
— [(C3H 6 0) m (CH 2 CH 2 0) n ]— X ist; X H ist; und k 0 ist. 

19. Ein Polymer nach Anspruch 18, wobei m 0 ist. 

60 
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20. Ein Polymer nach Anspruch 1, welches EInheiten enthalt, die aus jenen der Formeln IX und X: 



ausgewahlt sind, worin R 1 C^— C 4 -Alkyl Oder Hydroxyalkyl ist; R* C,— C 12 -Alkylen, Hydroxyalkylen, 
Cycloalkylen, Arylen oder Alkarylen ist; X H, S0 3 ~, Oder ein Gernisch davon, ist; k 1 oder 0 ist; m 0 bis 5 ist; 
n wenigstens 3 ist; m und n solche Zahlen sind, daB der Rest — {CH 2 CH 2 0)„— wenigstens 85 Gew.-% des 
Restes — [(C 3 H 6 0) m {CH 2 CH 2 0) n }— ausmacht; x 1 oder 0 ist; y 1 ist, wenn x 0 ist, und 0 ist, wenn x 1 ist; und 
der Zahlenwert von u und v ein solcher ist, daS wenigstens 2 N-Gruppen und wenigstens 2 X-Gruppen 



21. Ein Polymer nach Anspruch 20, wobei R 1 Methyl ist; R 3 Methyl ist; X H ist; und k 0 ist. 

22. Ein Polymer nach Anspruch 21, wobei v 0 ist, und u 3 bis 40 ist. 

23. Ein Polymer nach Anspruch 22, wobei m 0 ist, und n wenigstens 12 ist. 

24. Eine Detergenszusammensetzung, welche enthalt: 

(a) 1 bis' 75 Gew,-% eines nichtionischen, anionischen, ampholytischen, zwitterionischen oder 
kationischen Detergensgrenzflichenaktiven Mittels, oder eines Gemisches Davon; und 

(b) 0,05 bis 95 Gew.-% eines ethoxylierten Aminpolymers mit Tonschmutzentfernungs/Antiwieder- 
absetzungs-Eigenschaften, welches ein von einem Polyalkylenamin- oder Polyalkyleniminskelett 
verschiedenes Polymerskelett, wenigstens 2 M-Gruppen und wenigstens eine L— -X-Gruppe umfafit, worin 
M eine tertiaxe Amlngruppe ist, die an das genannte Skelett gebunden oder in dieses eingebaut ist; X eine 
nichtionische Gruppe, eine anionische Kette, oder ein Gernisch davon, ist; und L eine hydrophile Gruppe 
ist, die die M- und X-Gruppen verbindet, oder X mit dem Skelett verbindet; wobei L auch den Polyoxy- 
alkylenrest — l(R'0) m {CH 2 CH 2 0>„]— enthalt, worin R' Ca— C 4 -Alkylen oder Hydroxyalkyl en ist, m und n 
solche Zahlen sind, dafi der — (CH 2 CH 2 0) n -Rest wenigstens 50 Gew.-% des genannten Polyoxyalkylen- 
restes ausmacht; und n wenigstens 3 ist. 

25. Eine Zusammensetzung nach Anspruch 24, wobei das genannte Skelett aus der Gruppe ausgewahlt 
ist, die aus den Polyurethanen, den Polyestern, den Polyethern, den Polyamiden, den Polyimiden, den 
Polyacrylaten, den Polyacrylamiden, den Polyvinylethern, den Polyalkylenen, den Polyalkarylenen, den 
Polyvinylaminen, den Polyallylaminen, den Polydiallylaminen, den Polyvinylpyridinen, den Polyamino- 
triazolen, Polyvinylafkohol, den Aminopolyureylenen, und Gemischen davon, besteht. 

26. Eine Zusammensetzung nach Anspruch 25, wobei der genannte Polyoxyalkylenrest zur Ganze aus 
dem — (CH 2 CH 2 0) n -Rest besteht. 

27. Eine Zusammensetzung nach Anspruch 26, wobei n wenigstens 12 ist. 

28. Eine Zusammensetzung nach Anspruch 27, wobei X ein Gernisch aus 0 bis 30% anionischen 
Gruppen und aus 70 bis 100% nichtionischen Gruppen ist. 

29. Eine Zusammensetzung nach Anspruch 28, wobei die genannte nichtionische Gruppe H ist. 

30. Eine Zusammensetzung nach Anspruch 29, wobei die Anzahl von M- und L — X-Gruppen jeweils 3 
bis 40 betragt 

31. Eine Zusammensetzung nach Anspruch 23, wobei das genannte Aminpolymer 0,1 bis 10 Gew.-% 
der Zusammensetzung ausmacht. 




u 



(R 2 ) k -C(C 3 H 6 0) m (CH 2 CH 2 0) n ]-X 




vorliegen. 
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32. Eine Zusammensetzung nach Anspruch 31, wobei das genannte Aminpolymer Einheiten enthalt, 
die aus solchen der Form el n I, II und ill: 



_(L {A 1.r1.A 1 ),-R 2 - N - R 3 -^- 

(R 3 ) k -[(C 3 H 6 0) B (CH 2 CH 2 0) n ].X 



10 



15 



20 



25 



30 



35 



40 



R 4 

-^(A 1 -R 1 - A 1 ),-** .A .R 3 -^ 



II 



R 6 



-j^-R 1 -A l ) x R*-|-R 3 JJ- 

(R 5 ) k -t{C 3 H 6 0) ro (CH 2 CH 2 0) n ].X „, 

ausgewShlt sind, worin A 1 

0000 o 

II II II tf <J 

-NC-, -CN-, -C0-,--0C- Oder -C- ist; 

1 I 
R R 

x 0 Oder 1 ist; R H Oder C n — C 4 -Alkyl Oder Hydroxyalkyl ist; R 1 C n — C, 2 -Alkylen, Hydroxyaikylen, Alkenylen, 
Arylen Oder Alkarylen, oder ein C^— C 3 -0xya Iky len rest mit 2 bis 20 Oxyalkyteneinheiten ist, mit der 
MaSgabe, daS keine 0— O- oder O— N-Bindungen mit A 1 gebildet sind; wenn x 1 ist, R 2 — R 5 — ist, 
ausgenommen, wenn A 1 



ist, oder — (OR 7 ) y — oder —OR 5 — ist, vorausgesetzt, daS keine 0— O- oder N — O-Bindungen mit A 1 gebildet 
45 sind, und R 3 — R 5 — ist, ausgenommen, wenn A 

0 

JL 

60 ist, oder — (R 7 0) y — oder — R s 0— ist vorausgesetzt, daS keine O— O- oder O— N-Bindungen mit A 1 gebildet 
sind; wenn x 0 ist, R 2 — (OR 7 ) y — , —OR 5 —, 

0 

—COR 5 , _ 0CR s__ OCOR B , —NCR 6 , — NCOR 5 — , —CNR 5 —, oder — OCNR 5 — 

55 ' || || II III III III I 

O 0 O RO RO OR R 



60 ist, und R 3 — R 3 — ist; R 4 C n — C 4 -Alkyl oder Hydroxyalkyl ist; R 5 C t — C, 2 -Alkylen, Hydroxyaikylen, 
Cycloalkylen, Alkenylen, Arylen oder Alkarylen ist; R e H oder R 4 ist; R 7 Cz— Ca-Alkylen oder Hydroxyaikylen 
ist; X R, S0 3 ", oder ein Gemisch davon, ist; k 0 oder 1 ist; m 0 bis 5 ist; n wenigstens 3 ist; m un n solche 
Zahlen sind, dad der Rest — (CH 2 CH 2 0) n — wenigstens 85 Gew.-% des Restes — [(C3H 6 0) m (CH 2 CH 2 0) n ]— 
ausmacht; y 2 bis 20 ist; und der Zahlenwert von u+v und w derart ist, daB wenigstens 2 N-Gruppen und 

65 wenigstens 2 X-Gruppen vorliegen. 
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33. Eine Zusammensetzung nach Anspruch 32, wobei 

O O 

II II 

5 A 1 — NC— Oder — CN — ist; 

H- H 

R 1 C*— C 6 -Alkylen ist; R 2 —OR 5 — oder — (OR 7 ) y — ist; R 3 — R fi O— Oder — (R 7 0) y — ist; R 4 Methyl ist; 
R 6 C*— C 3 -Alkylen ist; R 6 H oder C t — C 3 -Alky1 ist; R 7 Ethylen ist; X H oder Methyl ist; k 0 ist; und y 2 bis 1 2 ist. 
10 34. Eine Zusammensetzung nach Anspruch 33, wobei v und w jeweils 0 sind, und u 3 bis 40 ist 

35. Eine Zusammensetzung nach Anspruch 34, wobei m 0 ist, und n wenigstens 12 ist. 

36. Eine Zusammensetzung nach Anspruch 31, wobei das genannte Aminpolymer Einheiten enthalt, 
welche aus jenen der Formeln IV, V und Vi; 



is 



20 



25 



30 



35 



40 




ausgewShlt sind, worin A* 

45 

0 0 0 0 0 

II II II II II 

-0-, -NC-, -NCO-, -CNC-, -CN-, 

60 R R R R 

0 0 0 0 0 

II II II II II 

-0CN-. -0C-, -0C0-, -CO- oder -NCN- ist; 

I II 
R R R 

R H oder C,— C 4 -Alkyl oder Hydroxyalkyl ist; R 1 substituiertes C^— C 12 -Alkylen, Hydroxyalkylen, Alkenylen, 
Arylen oder Alkaryien, oder C^— C 3 -Oxyalkylen ist; jeder Rest R B C t — C 12 -Alkylen, Hydroxyalkylen, 

so Alkenylen, Arylen oder Alkaryien ist; R 3 Ci— C 4 -Alkyl oder Hydroxyalkyl, oder der Rest 
— (R 2 ) k — [(C 3 H s O) m (CH 2 CH 2 0) n ]— X ist; jeder Rest R 4 C,— C 4 -Alkyl oder Hydroxyalkyl ist, oderzwei Reste R 4 
gemeinsam den Rest — (CH 2 )— A 2 — (CH 2 ) S — biiden, worin Aa — O— oder — CHz— ist; R s C^— Cg-Alkylen 
oder Hydroxyalkylen ist; X R, S0 3 ~, oder ein Gemisch davon, ist; J 1 oder 0 ist; k 1 oder 0 ist; m 0 bis 5 ist; n 
wenigstens 3 ist; m und n solche Zahten sind, daS der Rest — (CH 2 CH 2 0) n — wenigstens 85 Gew.-% des 

65 Restes — [(C3H 6 0) m {CH 2 CH 2 0) n ] — ausmacht; r 1 oder 2 Ist; s 1 oder 2 ist, und r + s 3 oder 4 ist; und der 
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Zahlenwert von u, v und w ein solcher ist, dafc wenigstens 2 N-Gruppen und wenigstens 2 X-Gruppen 
vorliegen. 

37. Eine Zusammensetzung nach Anspruch 36, wobei * . 

O O CH 3 



A 1 — CN— , —CO— Oder - 
H 



R 1 — CH 2 CH— Oder 
I 



-Alkyien ist; 



10 



15 



R 4 Methyl ist; X H Oder Methyl ist; j 1 ist; und k 0 ist. 

38. Eine Zusammensetzung nach Anspruch 37 f wobei v und w jeweils 0 sind, und u 3 bis 40 ist. 

39. Eine Zusammensetzung nach Anspruch 38, wobei m 0 ist, und n wenigstens 12 ist. 

40. Eine Zusammensetzung nach Anspruch 31, wobei das genannte Aminpolymer Einheiten enthait, 
die aus jenen der Formeln VII und Vlil: 



20 



25 



30 



35 



(CH 2 ) y 



■(CH 2 ) X - 



(CH,) 



(R 2 ) k -(C 3 H 6 0) m (CH 2 CH 2 0) n ]-X 



VII 



40 



(CH 2 ) y 



(CH 2 )- 



(CH 2 ) X - 



55 




VIII 

ausgewahlt sind worin R 1 C,— C 4 -Alkyl oder Hydroxyalkyl Ist; R* C,— C 12 -A!kylen, Hydroxyalkylen, 
Cycloalkylen, Arylen oder Alkaryien ist; X H, S0 3 ~, oder ein Gemisch davon, ist; k 1 Oder 0 ist; m 0 bis 5 ist- 
n wenigstens 3 ist; m und n solche Zahlen sind, daS der Rest — <CH a CH 2 0) n — wenigstens 85 Gew.-% des 
Restes — [(C 3 H 6 0) m (CH 2 CH 2 0) n 3— ausmacht; x 1 oder 0 ist; y 1 ist, falls x 0 ist, und 0 ist, falls x 1 ist; und der 
Zahlenwert von u und v ein solcher ist, dad wenigstens 2 N-Gruppen und wenigstens 2 X-GruDoen 
vorliegen. ^ H 
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41. Eine Zusammensetzung nach Anspruch 40, wobei R 1 Methyl ist; R 3 Methyl ist; X H ist; und k 0 ist. 

42. Eine Zusammensetzung nach Anspruch 41, wobei v 0 1st, und u 3 bis 40 ist. 

43. Eine Zusammensetzung nach Anspruch 42, wobei m 0 ist, und n wenigstens 12 ist 

44. Eine Zusammensetzung nach Anspruch 31, wobei das genannte Detergens-grenzflachenaktive 
5 Mittei aus nichtionischen grenzflachenaktiven Mitteln, anionischen grenzflachenaktiven Mitteln, und 

gemischen davon, ausgewahlt ist. 

45. Eine Zusammensetzung nach Anspruch 44, welche weiterhin 0 bis 80 Gew.-% eines Detergens- 
gerustoffes enthalt. 



10 Revendicatlons 



is 



20 



25 



30 



35 



40 



1. Polymere d'amine ethoxylee soluble dans I'eau ayant des proprietes d'Slimination des salissures 
argileuses et d'antiredeposition, qui comprend un squelette de polymere autre qu'un squelette de 
polyalkylene-amine, au moins deux groupes M et au moins un groupe L — X, dans lequel M est un groupe 
amine tertiaire fixe au squelette ou faisant partie de ce squelette; X est un groupe non ionique, un groupe 
anionique ou un melange de ceux-ci; et L est une chaTne hydrophile reliant les groupes M et X ou reliant X 
au squelette; L contient aussi le groupement polyoxyalkylene — [{R'0) m (CH 2 CH 2 0) n }--, dans lequel R' est 
un groupe alkyl& ne ou hydroxyalkylene en Cj— -C 4 * m et n sont des nombres tels que le groupement 
— {CH 2 CH 2 0) n — constitue au moins 50% en poids du groupement polyoxyalkylene, et n est au moins egal a 
3, sauf lorsque le squelette est un squelette de polyethylene-imine, et n est au moins egal a 12 lorsque ce 
squelette est un squellette de polyethylene-imine. 

2. Polymere selon la revendication 1 , dans lequel le squelette est choisi dans le groupe constitue par les 
polyurethannes, les polyesters, les polyethers, les polyamides, les polyimides, les polyacrylates, les 
polyacrylamides, les poly(ethers vinyliques), les polyalkylenes, les polyalkylarylenes, les polyalkylene- 
imines, les polyviny la mines, les polyallylamines et les polydiallylamines, les poiyvinylpyridines, les 
polyaminotriazoles, les poly(alcools vinyliques), les aminopolyureylenes et leurs melanges. 

3. Polymere selon la revendication 2, dans lequel les nombres des groupes M et L— X sont chacun de 3 
a 40. 

4. Polymere selon la revendication 3, dans lequel m et n sont des nombres tels que le groupement 
— (CH 2 CH 2 0) n — constitue au moins 85% en poids du groupement polyoxyalkylene. 

5. Polymere selon la revendication 4, dans lequel m est nul et n est au moins egal a 12. 

6. Polymere selon la revendication 5, dans lequel X est un melange de 0 a 30% de groupes anioniques 
et de 70 a 100% de groupes non ioniques. 

7. Polymere selon la revendication 6, dans lequel le groupe anionique est S0 3 ". 

8. Polymere selon la revendication 7, dans lequel le groupement non ionique est H. 

9. Polymere selon la revendication 1, qui comprend des motifs de formules I, II et III: 

2 - N - R 3 



Jj- (A*-R*-A*.) x -R 2 - N - R 3 — |- 



(R 5 ) k -[(C 3 H 6 0) m (CH 2 CH 2 0) n ;)-X 



45 



50 



55 



•(A 1 -R 1 - A 1 )^ 2 -N -R 3 



-j-CA 1 - R 1 - A 1 




R 6 

2 1 3 
) R Z - C - R J 



II 



(R 5 ) k -C(C 3 H 6 O) m (CH 2 CH 2 0) n ]-X 



III 



60 



dans lesquelles A 1 est 



65 



P 0 



-Nc!-, -CN-, -CO- , " 



0 0 
U II 
0C- ou -C-; 
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x est nul ou egal a 1; R est H ou un groupe alkyle ou hydroxyalkyle en C n — C 4 ; R 1 est un groupe alkylene, 
hydroxyalkylene, alcenylene, cycloalkylene, arylene ou alkylarylene en C 2 — C, 2 , ou un groupement 
oxyalkylene en C 2 — Ca comportant de 2 a 20 motifs oxyalkyldne, a condition qu'aucune liaison O — O ou 
O — N ne se forme avec A 1 ; lorsque x est egal a 1, R a est — R s — , sauf lorsque A 1 est 

5 

O 

il 

-c-, 

to ou est — (OR 7 ) y — ou — OR 6 — , a condition qu'aucune liaison O — O ou N — O ne se forme avec A 1 , et R 3 estR 5 , 
sauf lorsque A 1 est 



15 



20 



25 



30 



45 



55 



60 



ou est — (R 7 0) y — ou — R s 0— , a condition qu'aucune liaison O—O ou 0 — N ne se forme avec A 1 ; lorsque x 
est nul, R 2 est 

-(OR 7 ) -OR 5 -, -COR 5 , -OCR 5 -, OCOR 5 , -NCR 5 , -NC0R 5 -, -CNR 5 , 

v 'y * * n n ii in hi m 
0 0 0 RO RO OR 

O 

ou -OCNR 5 , et R 3 est - R 5_ ; 
R 



R 4 est un groupe alkyle ou hydroxyalkyle en — C 4 ; R 5 est un groupe alkylene, hydroxyalkylene, 
cycloalkylene, alcenylene, arylene ou alkylarylene en C,— C 12 ; R 6 est H ou R 4 ; R 7 est un groupe alkylene ou 
hydroxyalkylene en C 2 — C 3 ; X est R, S0 3 " ou un melange de ceux-ci; k est nul ou egal a 1 ; m a une valeur de 
0 a 5; n est au molns egal a 3; m et n sont des nombres teis que le groupement — (CH 2 CH 2 0) n — constitue au 
35 moins 85% en poids du groupement — [(C 3 H 6 0) m (CH 2 CH 2 0) n ]— ; y a une valeur de 2 a 20; les nombres de u, 
de v et de w sont tels qu'il y ait au moins deux groupes IM + et au moins deux groupes X. 
10. Polymere selon la revendication 9, dans lequel A' est 



— NC — ou — CN— ; 

I I 
H H 



R 1 est un groupe alkylene en C*— C 6 . R 2 est —OR 5 — ou — (OR 7 ) y — ; R 3 est — R 5 0— ou — <R 7 0) y — ; R 4 est un 
groupe methyie; R 6 est H ou un groupe alkyle en C,— Cg; R 7 est un groupe ethylene; X est H ou un groupe 
methyle; k est nul; y a une valeur de 2 a 12. 

11. Polymere selon la revendication 10, dans lequel v et w sont chacun nulsetu a une valeur de 3 a 40. 
so 12. Polymere selon la revendication 11, dans lequel m est nul et n est au moins egal a 12. 

13. Polymere selon la revendication 1, qui comprend des motifs choisis parmi ceux de formules IV, V et 



VI: 



(R ) - 

R 3 -N^ V) k -[(C 3 H 6 0) m (CH 2 CH 2 0)] n -X 



IV 
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10 



15 



20 



25 



30 



35 



40 



45 





N + -(R 4 )- 2 



(R') k -[(C 3 H 6 0) m (CH 2 CH 2 0)] n -X 



VI 



dans lesquelles A 1 est 



0 
II 

-NC 
R 



-NC0-, 



0 0 
II II 
-CljlC-, 

R 



0 

(I 

-OCN- 
I 

R 



0 0.0 
tl II II 
-0C-, -0C0-, -CO-, ou 



- ? CN-; 

R R 



R est H ou un groupe alkyle ou hydroxyalkyle en — C 4 ; R 1 est un groupe alkylene, hydroxyalkylene, 
alcenylene, arylene ou alkylarylene substitue en C^— C 12 , ou oxyalkylene substitue en C^— C 3 ; chaque R 2 est 
un groupe alkylene, hydroxyalkylene, alcenylene, arylene ou alkylarylene en C, — C 12 ; R 3 est un groupe 
alkyle ou hydroxyalkyle en C,— C 4 , ou le groupement — {R 2 ) k — [(C 3 H 6 0> m (CH 2 CH 2 0) n ]— ; chaque R 4 est un 
groupe alkyle ou hydroxyalkyle en C,— -C 4 , ou deux R 4 forment ensemble le groupement 
— -{CH 2 )r— A 2 — (CH 2 ) S — , dans lequel A 2 est — 0 — ou — CH*— ; R 6 est un groupe alkylene ou hydroxyalkylene 
en C2—C3; X est R, S0 2 ~ ou un melange de ceux-ci; j est egal a 1 ou 0; k est egal a 1 ou 0; m a une valeur de 
0 a 5; n est au moins egal a 3; m et n sont des nombrestels que le groupement — (CH 2 CH 2 0)„ — constitue au 
moins 85% en poids du groupement — t(C 3 H 6 0) m (CH 2 CH 2 0) n ]— ; r est egal a 1 ou 2, s est egal a 1 ou 2 et r + 
s est egal a 3 ou 4; les nombres de u, de v et de w sont tels qu'il y aft au moins deux groupes N et au moins 
deux groupes X. 

14. Polymere selon la revendication 13, dans lequel A 1 est 

CH 3 

I 

, ; R i est — CH 2 CH— ou — CH 2 C— ; 

R 3 est un groupe methyle; chaque R 4 est un groupe methyle; X est H ou un groupe mSthyle; j est egal a 1 ; k 
est nut. 

15. Polymere selon la revendication 14, dans lequel v et w sont chacun nuls et u a une valeur de 3 a 40. 

16. Polymere selon la revendication 15, dans lequel m est nul et n est au moins egal a 12. 

17. Polymere selon la revendication 1, qui comprend des motifs choisis parmi ceux de formule 
generale VII: 




so 



55 



C(R 2 ) 



(R 3 ) k -[(C 3 H 6 0) m (CH 2 CH 2 0) n ]-X 
-N-]~[-R 1 -N-]-„ -C-R 1 -^-]^ -OR 1 -?], 



I z 
R 2 



(R 3 ) k -C(C3H 6 0) m (CH 2 CH 2 0) n ]-X 



(R J ) k .[C 3 H 6 0) ra (C 2 CH 2 0) n -].X 



VII 



dans laquelle R 1 est un groupe alkylene, hydroxyalkylene, alcenylene, cycloalkylene, arylene ou 
so alkylarylene en C 2 — C 12/ ou un groupement polyoxyalkylene en C 2 — C 3 comportant de 2 a 20 motifs 
oxyalkylene; chaque R 2 est un groupe alkyle ou hydroxyalkyle en C, — C 4 , le groupement 
— (R 2 ) k — I(C 3 H 6 0) m (CH 2 CH 2 0) n I — ^X, ou deux R a forment ensemble le groupement — (CH 2 ) r — A — (CH 2 ) B — , 
dans lequel A est — O — ou — CHa— R 3 est un groupe alkylene, hydroxyalkylene, alcdnylene, arylene ou 
alkylarylene en C, — C 12 ; X est H, S0 3 ~ ou un melange de ceux-ci; k est egal a 1 ou 0; m a une valeur de 0 a 
65 5; n est au moins egal a 12; m et n sont des nombres tels que le groupement — (CH 2 CH 2 0) n — constitue au 
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moins 85% en poids du groupement — [(C 3 H 6 0) m (CH 2 CH 2 0)„) — ; x + y + z est au moins egal a 10. 

18. Polymere selon la revendication 17, dans lequel R 1 est un groupe alkylene en Cj— C 3 ; R 2 est un 
groupe meihyle ou le groupement — [{C3HaO) m (CH 2 CH 2 0) n l — X; S est H; k est nul. 

19. Polymere selon la revendication 18 r dans lequel rn est nul. 

5 20. Polymere selon la revendication 1 , qui comprend des motifs choisis parmi ceux deformules IX et X; 



to 



15 



20 



25 



30 




IX 



35 

dans lesqueltes R 1 est un groupe alkyle ou hydroxyalkyle en C, — C 4 ; R 2 est un groupe alkylene, 
hydroxyalkyene cycloalkylene, arylene ou alkylarylene en Ci — C 12 ; X est H, S0 3 ~ ou un melange de ceux-ci; 
k est egal a 1 ou 0; m a une valeur de 0 a 5; n est au moins egal a 3; m et n sont des nombres tels que le 
groupement— (CH a CH 2 0) n —r constitue au moins 85% en poids du groupement — [(C 3 H s O> m (CH a CH 2 0) n ] — ; 
40 x est egal a 1 ou 0;y est egal a 1 lorsque x est nul eta 0 lorsque x est egal a 1; les nombres de u etdev sont 
tels qu'il y ait au moins deux groupes N et au moins deux groupes X. 

21. Polymere selon la revendication 20, dans lequel R 1 est un groupe methyle; R 3 est un groupe 
methyl e; X est H; k est nul. 

22. Polymere selon la revendication 21, dans lequel v est nul et u a une valeur de 3 a 40. 
45 23. Polymere selon la revendication 22, dans lequel m est nul et n est au moins egal a 12. 

24. Composition detergente, qui comprend: 

(a) de 1 a 75% en poids d'un tensioactif detergent non ionique, anionique, ampholyte, zwitterionique 
ou cation ique ou d'un melange de ceux-ci; et 

(b) de 0,05 a 95% en poids d'un polymere d'amine ethoxytee ayant des proprietes d'elimination des 
so sailssures argileuses et d'antiredeposition, qui comprend un squelette de polymere autre qu'un squelette 

de polyalkylene-amine ou de polyalkylene-imine, au moins deux groupes M et au moins un groupe L— X, 
oCi M est un groupe amine tertiaire fixe au squelette ou faisant partie de ce squelette; X est un groupe non 
ionique, un groupe anionique ou un melange de ceux-ci; et L est un chaTne hydrophile reliant les groupes 
M et X ou reliant X audit squelette; L contient aussi le groupement polyoxyalkylene 
55 — [(R # 0) m (CH 2 CH a O) n ] — , dans lequel R' est un groupe alkylene ou hydroxyalkylene en C 3 — C 4/ m et n sont 
des nombres tels que le groupement — (CH 2 CH 2 0) n — constitue au moins 50% en poids du groupement 
polyoxyalkylene, et n est au moins 6gal a 3. 

25. Composition selon la revendication 24, dans laquelle le squelette est choisi dans le groupe 
constitue par les polyurethannes, les polyesters, les polyethers, les polyamides, les polyimides, les 

eo polyacrylates, les polyacrylamides, les poly{ethers vinyliques), les polyalkylenes, les polyalkylarylenes, les 
polyvinyl a mines, les polyallytamines, les polydiallylamines, les polyvinylpyridines, les polyaminotriazoles, 
les poly(alcool vinylique), les aminopolyureylenes et leurs melanges. 

26. Composition selon la revendication 25, dans laquelle le groupement polyoxyalkylene est 
entierement constituS par le groupement — {CH 2 CH 2 0)„ — . 

6 S 27. Composition selon la revendication 26, dans laquelle n est au moins egal a 12. 



40 



10 
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28. Composition sefon la revendication 27, dans laquelle X est un melange de 0 a 30% de groupes 
anioniques et de 70 a 100% de groupes non ioniques. 

29. Composition selon la revendication 28, dans laquelle le groupe non ionique est H. 

30. Composition selon la revendication 29, dans laquelle les nombres des groupes M et L— X sont 

chacun de 3 a 40. . , , „ rt0/ 

31. Composition selon la revendication 23, dans laquelle le polymere d'amine constitue de 0,1 a 10/o 

en poids de la composition. 

32. Composition selon la revendication 31, dans laquelle le polymere d amine comprend des motifs 
choisis parmi ceux de formules I, II et III: 



(A^-A 1 ) -R 2 - N - R 3 - 



(R 3 ) k -[(C 3 H 6 0) m (CH 2 CH 2 0) n ]-X 



20 



25 



30 



(A 1 -R 1 - A 1 )^ 2 -N -R 3 - — 



II 



35 



40 



-.(A 1 - R 1 - A l ) x R 2 - C - R 3 



(R 5 ) k -[ ( C 3 H fi 0 ) m (CH 2 CH 2 0 ) n ] - X III 



45 



dans lesquelles A* est 



50 



60 



65 



0 0 0 0 Q 

U [I II II if 

-NC-, -C0-, -OC-ou -c-; 

R R 



x est nul ou egal a 1; R est H ou un groupe alkyle ou hydroxyalkyle en C 1 — C 4 ; R 1 est un groupe alkylene, 
hydroxyalkyl^ne, alcenylene, arylene ou alkylaryiene en Ca— C 12 , ou un groupement oxyalkylene en — C 3 
comportant de 2 a 20 motifs oxyalkylene, a condition qu'aucune liaison O — O ou O — N ne se forme avec A 1 ; 
65 lorsque x est egal a 1, R 2 est — R s — , sauf lorsque A 1 est 

O 

II 



ou est — (R 7 0) y — ou —OR 9 —, a condition qu'aucune liaison O—O ou N — O ne se forme avec A 1 , et R 3 est 
— R 5 — , sauf lorsque A 1 est 

O 

II 
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10 



15 



ou est — (R0 7 ) y — ou — R 5 0 — , a condition qu'aucune O — O ou O — N ne se forme avec A 1 ; lorsque x est nul, 
R 2 est — (0R 7 ) y — , —OR 5 —, 

O 



-COR 5 , —OCR 5 —, OCOR 6 , — NCR 5 , — NCOR 5 — , 

» 11 i i! IS 

O O O RO RO 



—CNR 5 , ou — OCNR 5 



OR 



I 



et R 3 est — R s — ; R 4 est un groupe alkyle ou hydroxyalkyle en C A — C 4 ; R 5 est un groupe alkylene, 
hydroxyalkylene, alcenylene, cycloalkylene, arylene ou alkylarylene en C t — C 12 ; R 8 est H ou R 4 ; R 7 est un 
groupe alkylene ou hydroxyalkylene en C^— Q,; X est R, — S0 3 — ou un melange de ceux-ci; k est nul ou 
egal a 1; m a une valeur de 0 a 5; n est au moins egal a 3; m et n sont des nombres tels que le groupement 
— (CH 2 CH 2 0| n — constitue au moins 85% en poids du groupement— [(C 3 H B 0)JCH 2 CH 2 0) n ]; y a une valeur 
de 2 a 20; les nombres de u, de v et de w sont tels qu'il y ait au moins deux centres N et au moins deux 
groupes X. 

33. Composition selon la revendication 32, dans laqueile A' est 



20 



25 



30 



35 



40 



— NC — ou — CN— ; 
A H 

R 1 est un groupe alkylene en Ca— C 6 ; R 2 est —OR 5 — ou — (0R 7 ) y —; R 3 est — R 6 0— ou — (R 7 0) y — ; R 4 est un 
groupe methyle; R s est un groupe alkylene en C 2 — C 3 R e est H ou un groupe alkyle en C n — C 3 ; R 7 est H un 
Ethylene; X est H ou un groupe m6thyle; k est nul; y a une valeur de 2 a 12. 

34. Composition selon la revendication 33, dans laqueile v et w sont chacun nuls et u a une valeur de 3 
a 40. 

35. Composition selon la revendication 34, dans laqueile m est nui et n est au moins egal a 1 2. 

36. Composition selon la revendication 31, dans laqueile le polymere d'amine comprend des motifs 
choisis parmi ceux de form u les IV, V et VI: 



,(R 2 ) 



R 3_/ ^R 2 ) k -C(C3H 6 0) m (CH 2 CH 2 0)] n -X 



IV 



SO 



SB 




(^) k -C(C 3 H 6 0) m (CH 2 CH 2 0)] n -X 




N + -(R 4 )- 2 



VI 



dans lesquelles A 1 est 
so 0 



0 0 0 Q 

1 If 

:nc 

k R 



-0-, Jo-, JUL. \. A> ^ ° U "A"* 

Li Add RR 



42 



EP 0111 984 B1 



to 



R est H ou un groups alkyle ou hydroxyalkyle en C, — C 4 ; R 1 est un groups alkylene, hydroxyalkylene, 
alcSnylene, arylene ou alkylarylene substitue en C2-—C12, oU oxyaikylene en C 2 — C 3 ; chaque R 2 est un 
groupe alkylene, hydroxyalkylene, aic6nylene, arylene ou alkylarylene en C t — C 12 ; R 3 est un groupe alkyle 
ou hydroxyalkyle en C,—C 4 ou le groupement— (R a ) k — .[{C3H 6 0) m {CH 2 CH 2 0) n l— X; chaque R 4 est un groupe 
alkyle ou hydroxyalkyle en C, — C 4 , ou deux R 4 forment ensemble le groupement — (CH 2 ) r — A 2 — (CH 2 ) 8 — , 
dans lequel A 2 est — O — ou — CH 2 — ; R 5 est un groupe alkylene ou hydroxyalkylene en C s — C 3 ; X est R, 
S0 2 " ou un melange de ceux-ci; j est egal a 1 ou 0; k est egal a 1 ou 0; m a une valeur de 0 a 5; n est au 
moins egal a 3; n et m sont des nombres tels que le groupement — (CH 2 CH 2 0) n — constitue au moins 85% en 
poids du groupement — l(C 3 H 6 0) m {CH 2 CH a 0) n ] — ; r est egal a 1 ou 2, s est egal a 1 ou 2 et r + s est egal a 3 
ou 4; les nombres de u, de v et de w sont tels qu'il y ait au moins deux groupes N et au moins deux groupes 
X. 

37. Composition selon la revendication 36, dans laquelle A 1 est 



15 



— CN — , — CO — ou 
I 

H 



CH 3 

t 

R 1 est — CHjjCH— ou — CH 2 C— ; 



20 



25 



30 



35 



40 



45 



R 4 est un groupe m6thyle; X est H ou un groupe methyle; j est egal a 1; k est nul. 

38. Composition selon la revendication 37, dans laquelle v et w sont chacun nuls et u a une valeur de 3 
a 40. 

39. Composition selon la revendication 38, dans laquelle m est nul et n est au moins egal a 12. 

40. Composition selon la revendication 31, dans laquelle le polymere d'amine comprend des motifs de 
form u les VII et VIII: 



(CH 2 ) y 



(CH,> 



(CH,) 



2'x 



(R 2 ) k -(C 3 H 6 0) m (CH 2 CH 2 0) n ]-X 



VII 



(CH 2 ) 



(CH,)- 



55 



(CH,) 



2'x 



60 



65 




VIII 
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dans lesquelles R 1 est un groupe alkyle ou hydroxyalkyie en Cj— C 4 ; R 2 est un groupe alkyiene, 
hydroxyalkylene, cycloalkylene, arylene ou alkylarylene en C,— C 12 ; X est H, S0 3 - ou un melange de ceux- 
ci; k est egal a 1 ou 0; m a une valeur de 0 a 5; n est au moins egal a 3; m et n sont des nombres tels que le 
groupement — <CH 2 CH 2 0) n — constitue au moins 85% en poids du groupement— [((^H 6 0) m {CH 2 CH a O) n l— • 
e x est egal a 1 ou 0; y est egal a 1 lorsque x est nul et a 0 lorsque x est egal a 1 ; les nombres de u et de v sont 
tels qu'il y alt au moins deux groupes N et au moins deux groupes X. 

41. Composition selon la revendication 40, dans laquelle R 1 est un groupe mSthyle; R 3 est un grouDe 
methyle; X est H; k est nul. 

42. Composition selon la revendication 41, dans laquelle v est nul et u a une valeur de 3 a 40. 
10 43. Composition selon la revendication 42, dans laquelle m est nul et n est au moins 6gal a 12. 

44. Composition selon la revendication 31, dans laquelle le tensioactif detergent est choisi parmi les 
tensioactifs non ioniques, les tensioactifs anioniques et leurs melanges. 

45. Composition selon la revendication 44, comprenant en outre de 0 a 80% en poids d'un adjuvant de 
detergence. 
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